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Abstract 
Wildlife viewing has positive economic impacts for communities, but potentially 
negative impacts for wildlife. I researched boat-based, bear-viewing tourism in the 
K'tzim-a-deen Inlet by: 1) investigating grizzly bear behavioural reactions to boats, and 
2) assessing visitor satisfaction and perceptions of impact. I observed a high degree of 
variation within and among bears in response to vessels. Paired t-tests and Kruskal-Wallis 
analyses revealed increases in vigilance and traveling for some individual bears while 
other bears showed no significant behavioural changes. Visitor satisfaction with bear 
viewing was high and attributable to bear related aspects of the tour. Visitors perceived 
mainly positive impacts of tourism related to increased knowledge and awareness, which 
would lead to support of bear conservation efforts. Based on data from bear behaviour 
and visitor surveys, I provide 13 recommendations for area management. Management 
plans should prioritize grizzly bear conservation and minimize potential habitat 
displacement events, while maintaining visitor satisfaction. 
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Chapter 1: Introduction 
On a global scale, tourism is a highly valued economic activity generating over 10.9% 
of world GDP (approximately US$3.4 trillion) and employing over 127 million people 
worldwide (Wearing & Neil, 2003). All tourism can be classified either as mass or 
alternative tourism, each of which contains several sub-categories (Fennel, 1999). Mass 
tourism is characterized by the presence of facilities that attract large numbers of people 
and has the ability to transform regions into completely different settings. Alternative 
tourism is often seen as a 'softer' approach that prioritizes the natural and cultural 
resources of an area in planning and development; it is divided into socio-cultural tourism 
and nature tourism (Fennel, 1999). Socio-cultural forms include rural or farm tourism 
where the visitor experience is focused on the cultural aspects associated with farm 
operations and products. Nature tourism, on the other hand, is typically less dependent on 
socio-cultural factors and more reliant upon natural resources and ecosystems as the 
primary motivation for visitation (Fennel, 1999); it encompasses all forms of tourism 
where travel is for the purpose of enjoying undeveloped natural areas or wildlife. 
Ecotourism is a form of nature tourism that often takes place in protected and remote 
areas of exceptional beauty, biodiversity, and cultural diversity (Wearing & Neil, 2003). 
Ecotourism has been more specifically defined as being low impact nature tourism, which 
contributes to the maintenance of species and habitats, and includes educational and 
sustainability components (Fennel, 1999). Through these educative efforts, ecotourism 
holds significant potential to attract support for the preservation of threatened natural 
areas and species (Fennel, 1999; De Los Monteros, 2002). 
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Wildlife-viewing tourism can be seen as a branch of ecotourism, which includes non-
consumptive use of wildlife, rural tourism (sometimes), and various human interactions 
with animals (Reynolds & Braithwaite, 2001). Wildlife viewing encompasses a variety of 
behaviours ranging from the homeowner who watches birds in a backyard feeder to the 
person who spends thousands of dollars travelling to specific foreign destinations for the 
purpose of watching wildlife in its natural habitat. Thus wildlife-viewing tourism has 
been classified into different categories depending on how far a person is willing to 
travel, and whether or not it is the sole purpose of their trip (Manfredo, Pierce, Vaske & 
Whittaker, 2002). 
All forms of ecotourism, including wildlife viewing, can affect economic, 
environmental and social realms (Herath, 2002). As all three aspects should be 
considered in the planning and management processes both the human and ecological 
dimensions of ecotourism must be researched, understood, and balanced for management 
to be successful (Duffus & Dearden, 1993). Developing management strategies must take 
into consideration the factors that motivate people to spend effort and money to observe 
animals in their natural habitat (Orams, 2000). In most cases, however, ecosystem 
conservation must be the primary goal of management efforts. Balancing these social and 
ecological needs inevitably requires trade-offs between conservation, animal welfare, 
visitor satisfaction, and economic profitability (Reynolds & Braithwaite, 2001). 
Lawson and Manning (2002) describe three dimensions of wilderness experience: 1) 
social conditions (i.e., the number of other people encountered); 2) resource conditions 
(i.e., the amount of human impact in an area); and 3) management conditions (i.e., 
regulations limiting the number of people). Assumptions regarding visitor needs and 
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perceptions of these conditions are often made throughout the management process, and 
based on the manager's perception rather than scientific information. Scientific efforts 
can provide protected-area managers with more reliable information through three 
different categories of research: identification of participants (their needs and 
demographics), satisfaction management (investigating supply and demand), and 
conducting impact and trade-off analyses (including social and biological impacts) 
(Reynolds & Braithwaite, 2001). Determining the attitudes and preferences of users in a 
particular area is also necessary if public support of management plans and associated 
regulations is important. 
As more tourists are attracted to protected areas to participate in nature tourism or 
ecotourism ventures, the economic contributions of both forms of tourism are rapidly 
becoming significant to the international tourism industry (Deng, Qlang, Walker & 
Zhang, 2003). Nature-based tourism is estimated to contribute as much as US$30 billion 
per year in developing countries (Nevin, Gilbert & Smith, 2001). In 2001, nearly 966,000 
tourists spent a total of CDN$908.9 million while at nature-based tourism businesses in 
British Columbia (BC) generating a total of CDN$1.55 billion in revenues for the 
province (Tourism BC, 2004). Wildlife-viewing tourism is also experiencing dramatic 
growth on a global scale, and holds huge economic potential for many communities 
through the creation of employment and the attraction of millions of tourist dollars to a 
location (Tisdell & Wilson, 2004). In the United States, over three million people spent 
over US$22 million observing, photographing, and feeding wildlife in 1991 (Isaacs, 
2000). Wildlife viewing can also provide the general public with an appreciation for 
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species and habitats, leading to increased public support for conservation efforts (Tisdell 
& Wilson, 2004). 
Using wildlife-viewing tourism to increase support for grizzly bear (Ursus arctos) 
conservation efforts may be useful in North America where population decline and 
fragmentation has occurred. Grizzly bears were once globally abundant, ranging 
throughout Asia, Europe, and North America, but today this animal is classified as 
threatened, endangered, or vulnerable in most parts of its range (Weilgus, 2002). 
Historically, North American grizzly bear populations ranged from the Arctic to central 
Mexico, and from the Pacific coast to the Hudson's Bay. Modern grizzly bear habitat has 
shrunk considerably in Canada and the USA due to intensive expansion of human 
settlements and agriculture from the 1940's to the 1960's (Shelton, 2001). Resulting 
habitat loss and increasing negative altercations between people and bears often lead to 
the killing of grizzlies and dramatic decreases in population size (McCracken, 1957). 
Today, the US Fish and Wildlife Endangered Species Program lists Ursus arctos as 
threatened (US Fish and Wildlife Service, 2005); the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) classifies the prairie population as 
extirpated, and the northwestern population (residing in Alberta, British Columbia, the 
Yukon Territory, and Northwest Territories) as one of special concern (COSEWIC, 
2005). 
The relationship between people and grizzly bears goes back several centuries to a 
time when they were portrayed as a progenitor of the human race and tribal ancestor in 
North American aboriginal peoples' mythologies (McCracken, 1957; Government of BC, 
1995). Even today the grizzly bear represents the mysteries of untouched North American 
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wilderness and freedom. Society's continuing fascination with this charismatic species 
can be attributed to the image that grizzly bears embody the dangerous part of nature that 
humans have little or no control over, and where human intrusion is minimal (Shelton, 
2001). This fascination may be partially responsible for the proliferation of grizzly bear 
viewing sites along the coast of BC (e.g., Knight inlet, K'tzim-a-deen Grizzly Bear 
Sanctuary) and Alaska (e.g., Hyder, McNeil River Game Sanctuary, Kulik River; Figure 
1.1) within the past ten years. 
All forms of recreation including wildlife viewing have the potential to alter an 
animal's habitat, behaviour, survival, and/or reproductive success (Cole & Landres, 
1995). By definition alternative tourism, such as wildlife viewing, is intended to be 
sustainable but there are often no empirical data that substantiate this intention; in some 
situations tourism may be harmful to the area (Butler, 1993). For the wildlife viewing 
industry to be sustainable it is essential to understand how it affects ecological integrity 
on various temporal and spatial scales (Petersen, 2000), while providing for an authentic 
experience that will satisfy visitors (Schanzel & Mcintosh, 2000). Therefore, a critical 
approach to ecotourism ventures is therefore necessary (De Los Monteros, 2002). 
Although the growth in grizzly-bear viewing can bring much needed attention to the 
plight of this species, addressing the type and severity of wildlife-viewing tourism 
impacts is essential for management plans to be successful. The results of this research 
are extremely important for wildlife and land managers in order for decisions to be based 
on actual effects, not perceived ones (Gibeau, Clevenger, Herrero & Wierzchowksi, 
2002; Williams, Trites & Bain, 2002). Once impacts are assessed and understood, the 
management response should be an integrative approach that combines biological 
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Figure 1.1: Grizzly bear-viewing locations in BC and Alaska. Used with permission: 
Bob Plummer, Smart Map Services (2007). 
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sciences, social sciences, economics, law, education, and other disciplines for maximum 
effectiveness (Carroll, Noss & Paquet, 2001). 
1.1 Research Objectives 
Wildlife-viewing tourism in the K'tzim-a-deen Inlet of northwestern Canada has been 
increasing dramatically over the past decade (Jamie Hahn, North Coast Area Supervisor, 
personal communication, 2007). Local area users and BC Park managers expressed 
concerns regarding this increase and the associated potentially negative impacts on the 
local grizzly bear population. With a potential expansion of the protected area boundaries 
under negotiation, BC Parks solicited my research to investigate the current overall 
impacts of wildlife-viewing tourism on grizzly bear behaviour in the K'tzim-a-deen Inlet. 
My results will then be used to make necessary amendments to the area's management 
plan. My research took place in the K'tzim-a-deen Inlet, BC from 2005-2006. In the first 
year, I conducted an impact analysis investigating potential behavioural reactions of 
grizzly bears to boat-based viewing tourism. Specific research objectives were: 
1. To assess the number and characteristics of all vessels entering the K'tzim-a-deen 
Inlet; 
2. To assess grizzly bear behavioural responses to these vessels. 
Associated null hypotheses with the second research objective were: 
i. bear activity budgets will not change as the number of vessels in the 
viewing area increases from 1 to 2+, or from 2 to 3+; 
ii. bear activity budgets in the presence of the research vessel will not 
change throughout the field season; 
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iii. bear behaviour will not change as approaching tourist vessels alter 
course and style of approach; 
iv. bear behaviour will not change as the distance to the research vessel or 
additional vessels decreases; 
v. bear alert distance will not change as the number of vessels in the 
viewing area increases from 1 to 2+; and 
vi. bears' threshold distance of displacement will not change as the number 
of vessels in the viewing area increases from 1 to 2+. 
In the summer of 2006,1 identified bear-viewing participants and examined 
satisfaction management through a visitor survey designed to address the following 
research objectives: 
3. to assess tourist levels of satisfaction with their bear-viewing tour; 
4. to assess tourists' perceptions of the potential impacts associated with the 
tourism industry on grizzly bears in the K'tzim-a-deen Valley and their 
conservation; and 
5. to assess tourist support for various potential management strategies in the 
K'tzim-a-deen Inlet. 
1.2 Description of Study Area 
The K'tzim-a-deen River Valley is approximately 376 km2 (longitude: 129°45'00", 
latitude 54°38'00"; Figure 1.2), and is located 45 km northeast of Prince Rupert, BC. The 
K'tzim-a-deen Grizzly bear Sanctuary (hereafter K'tzim-a-deen Sanctuary), which is co-
managed between the BC Ministry of Environment (MoE) and the Tsimshian First 
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Figure 1.2: Map of K'tzim-a-deen River Valley and Surrounding Area. Hatched area 
indicates the boundaries of the study area: the inlet adjacent to the K'tzim-a-deen Grizzly 
Bear Sanctuary. 
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Nation, comprises the K'tzim-a-deen River, estuary and adjacent creeks covering 445 
km2 (Government of BC, 1993). This area has been designated a Class "A" provincial 
park with the prime purpose of protecting grizzly bears and their habitat; all human use 
takes secondary priority (Government of BC, 1994). Within the near future, the boundary 
of the sanctuary will be extended to include the K'tzim-a-deen Inlet as part of a land use 
planning decision designating the area a North Coast Conservancy (Jamie Hahn, North 
Coast Area Supervisor, personal communication, 2007). Conservancy legislation is 
similar to Class 'A' provincial park legislation in that it prioritizes biodiversity and 
ecosystem health, but selected sustainable development practices (such as ecotourism) are 
permitted within conservancies. This boundary extension will require amendments to the 
current management plan that specifically details how tourism in the inlet is to be 
regulated; thus new research is required to provide managers with scientific backing for 
their decisions and to address public support of potential management alternatives. 
The study area is within the Western Kitimat Ranges ecosection and is characterized 
by a rugged topography exhibiting elevations ranging from sea level to over 2100 metres 
(m). Habitat characteristics include large estuaries, floodplains, avalanche tracks, and 
bogs. The biogeoclimatic zones represented in the watershed are the Coastal Western 
Hemlock Zone (very maritime and wet maritime subzones); the Mountain Hemlock Zone 
(moist maritime and moist maritime parkland subzones) (Meidinger & Pojar, 1991); and 
the Coastal Mountain-Heather Alpine Zone (Tory Stevens, Protected Areas Ecologist, 
personal communication, 2008). The coastal climate expresses little change in the yearly 
mean temperature of 7°C, and annual precipitation averages 300 cm (MacHutchon et al., 
1992). The estuary and river valley are located at the end of a 25 km long inlet, which is 
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on average 500 m wide with some sections just over 1 km in width. The area is only 
accessible by boat, floatplane, or helicopter (Government of BC, 1993). 
A comprehensive study from 1989-1991, which examined grizzly bear population 
dynamics and habitat use in the K'tzim-a-deen Sanctuary, revealed a minimum of 51 
individual grizzly bears frequented the area from den emergence (mid-April) to 
hibernation (mid-November) (MacHutchon, Himmer & Bryden, 1992). From late April 
until early July, the bears' main sources of high protein forage for bears in this area are 
Lyngbye's sedge (Carex lyngbyei) and skunk cabbage (Lynsichiton americanum) 
(MacHutchon et al., 1992), the abundance of these food sources makes this area critical 
habitat for grizzly bears at this time (Government of BC, 1993). 
Due to the concentration of grizzlies along the inlet and estuary, and their high degree 
of visibility, spring to early summer (April to July) is also ideal for wildlife viewing 
activities. More people visit the K'tzim-a-deen Valley for wildlife-viewing tourism than 
any other reason (Government of BC, 1993), and boat-based bear viewing in the K'tzim-
a-deen Inlet has been taking place since the mid-1990s (Jamie Hahn, K'tzim-a-deen Area 
Supervisor, personal communication, 2005). Even though the tourism industry in the 
K'tzim-a-deen Inlet is still small, the potential for impacts still exists (Valentine, Birtles, 
Curnock, Arnold & Dunstan, 2004). Since 1987, two principal operators have been 
conducting viewing tours within the K'tzim-a-deen Sanctuary's boundaries (Ocean Light 
II and Sunchaser). In 1995, the total number of visitors into the sanctuary was 
approximately 78; by 2003 this number had reached approximately 111 (Jamie Hahn, 
K'tzim-a-deen Area Supervisor, personal communication, September 2004). Due to 
cruise ships docking at Prince Rupert and the increased media coverage regarding 
11 
wildlife viewing in BC, day trips from Prince Rupert to the K'tzim-a-deen Inlet are 
becoming more popular and tourism is likely to steadily increase over the next few years 
(Jamie Hahn, K'tzim-a-deen Area Supervisor, personal communication, September 
2004). 
1.3 Thesis Structure 
This thesis is a comprehensive examination of bear-viewing tourism in the K'tzim-a-
deen Inlet, which can be used as a management tool to maximize tourist needs and 
satisfaction while minimizing negative impacts on bears. Chapter 2 is an extensive 
literature review that details previous research results focused on the impacts of wildlife 
viewing (particularly on grizzly bears), pertinent bear biology, visitor satisfaction and 
perceptions of impact, and wildlife viewing tourism management. The chapter closes 
with a brief review of potential methodologies designed to address the research objectives 
stated in Section 1.2. 
Chapter 3 details the bear behaviour portion of my research; this chapter contains the 
methodology, results and associated implications of objectives one and two in Section 
1.1. Chapter 4 discusses the methodology and results of a visitor survey that was 
designed to address objectives three through five from Section 1.1. Finally, Chapter 5 
combines the results from both data sets to provide management suggestions that 
integrate the biological and social aspects of this complex research challenge, and also 
provides a conclusion. 
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Chapter 2: Literature Review 
Although one goal of ecotourism management is often conservation of ecological 
integrity, trade-offs with visitor satisfaction and economic profitability must also be 
acknowledged. This is best accomplished within a framework that combines ecology, 
psychology, physiology, ethics, and tourism research (Reynolds & Braithwaite, 2001). 
Ecological research can aim to minimize impacts of wildlife tourism by investigating 
behavioural changes in species, and changes in the area's biodiversity. Analytical rigour 
that investigates the value of natural assets, demand estimates, social carrying capacity 
and economic benefits derived from the resource should also be applied during the 
planning process (Herath, 2002). If management plans are developed without considering 
both the human and ecological aspects of use, degradation of the resource and ecosystem 
will result (Duffus & Dearden, 1993). The remainder of this chapter provides an in-depth 
examination of the literature and discusses previous research efforts that have been 
focused on the impacts of non-consumptive recreation on wildlife, and the impacts of 
wildlife-viewing tourism in particular on wildlife and ecosystems throughout the world. 
2.1 Impacts of Non-Consumptive Recreation on Wildlife 
Influences on animals and ecosystems due to recreational activity can vary in type 
and intensity (Figure 2.1). The type of disturbance involves the specific activity engaged 
in (i.e., motorized or non-motorized vehicles) and the medium of movement (i.e., air, 
water, or land). The behaviours of recreationists (e.g., speed, noise level, and angle of 
approach to wildlife), and the spatial and temporal predictability of tourist activities also 
influence the type of disturbance (Knight & Cole, 1995). With increasing spatial and 
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Specific Activity: 
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non-motorized. 
V . 
Recreational Disturbance 
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use/behaviour. 
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recreation: 
e.g., in relation 
to animal 
habitat use. 
^ ^ 
Total Type 
Total Intensity 
Total impact of recreational activity on 
animals and ecosystem. 
Figure 2.1: Impacts of recreational activity of animals and ecosystems based on type and 
intensity of disturbance. Adapted from Knight and Cole (1995). 
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temporal predictability of human activity, the magnitude of disturbance will normally 
decrease (Nevin et al., 2001). 
The intensity of disturbance refers to the timing and location of human presence. 
Tourism during the most vulnerable times of an animal's life cycle (e.g., breeding and 
birthing) will potentially result in more severe impacts. Location of disturbance is also a 
key factor. For example, disturbances coming from above (e.g., air craft, or hikers above 
a valley) can elicit higher response levels from some bird and mammal species (Knight & 
Cole, 1995). In order to minimize the impacts of recreation on species and ecosystems, 
both the type and intensity of recreational use need to be effectively managed. 
Non-consumptive recreation can impact animals both directly and indirectly. Direct 
impacts include changes in animal behaviour, physiological state, survival rates (Green & 
Giese, 2004), and habitat displacement events resulting from harassment of animals by 
recreationists (Gauthier, 1993). The latter has been demonstrated with howler monkeys 
(Alouattapigra) in Belize whose scattering response was positively correlated with the 
number and aggressiveness of approaching tourists (Grossberg, Treves & Naughton-
Treves, 2003). Typically, direct impacts are observed over short time frames through 
observation of an animal's fleeing response or decreased foraging due to disturbance. 
Some of these impacts may appear inconsequential, however, continued exposure to the 
disturbance may result in long-term impacts to the population's reproductive success, or 
even overall ecosystem health (Duffus & Dearden, 1993; Green & Giese, 2004). 
Indirect impacts on animals are harder to study and accurately quantify; these 
typically involve trampling of habitat, water, air, and noise pollution, and overall loss of 
habitat diversity (Boyle & Samson, 1985). These impacts become more apparent over 
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long periods of time whenever and wherever recreation occurs and are unlikely to be 
revealed with short-term research efforts (Cole & Landres, 1995). In areas where 
recreational use is common, both direct and indirect impacts on species and ecosystems 
need to be investigated and understood so that management approaches may function at 
maximum efficacy (Boyle & Samson, 1985). 
Generally, the relationship between human use levels and ecosystem impact is 
curvilinear. Low use levels generate the most significant impacts and disturbance to the 
ecosystem. As human use increases to medium and heavy levels, the intensity of impacts 
plateaus. Once human use begins to impact the ecosystem, more use has less and less of 
an effect (Cole & Landres, 1995). In order to preserve ecosystem integrity, it is more 
beneficial to limit visitation at very low use levels before irreversible damage to the 
ecosystem is done and substantial cuts to use levels or environmental rehabilitation 
efforts are required. 
Indirect impacts from recreation can impact animal behaviour, even if people are 
unaware of the animal's presence. Colescott and Gillingham (1998) found that moose 
(Alces alces) wintering in habitat shared with snowmobiling recreationists were more 
likely to alter activity budgets if snow machines passed within 300 m of their location. If 
continually disturbed, moose could be displaced into sub-optimal foraging areas at a time 
of year when resources are scarce. Recreational boating has been found to disturb bald 
eagles (Haliaeetus leucocephalus) (Knight, 1984) and water birds (Rodgers & Schwikert, 
2002) as evident in decreased feeding time, and increased flushing responses. Distances 
at which an animal was likely to be displaced varied considerably between individuals 
and species, with larger species displaying larger flushing distances (Rodgers & 
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Schwikert, 2002). Nevertheless, behavioural changes such as these resulted in increased 
energy expenditures as feeding was disrupted by the need for avoidance flight behaviour 
(Knight, 1984). Both Knight (1984) and Colescott and Gillingham (1998) suggested that 
tourism be restricted temporally to times of day when animals were least active. 
2.1.1 Impacts of Wildlife-Viewing Tourism on Wildlife 
Wildlife-viewing tourism activities can engender positive attitudes towards wildlife 
(Williams et al., 2002; Constantine, Brunton & Dennis, 2004), thus providing support for 
conservation initiatives and associated management actions. This type of tourism, 
however, can cause subject species to exhibit behavioural or physiological stress 
responses or be displaced from quality habitat (Jelinski, Krueger & Duffus, 2002; Dyck 
& Baydack, 2004). Typically, wildlife tourists have more frequent and longer lasting 
encounters with wildlife than other tourists, thereby compounding their potential impacts 
(Boyle & Samson, 1985). Consequently successful wildlife-viewing tourism programs 
rely on animals that are unaware of human observation, are habituated to human 
presence, or choose not to flee or hide due to another factor (Rode, Farley & Robbins, 
2006). The greatest challenge associated with wildlife-viewing tourism is to maintain 
protection and conservation for the species of interest while meeting tourists' needs (Chi 
& Gilbert 1999; Constantine et al., 2004). Research that addresses these intricacies 
contributes to a higher level of understanding, which increases the effectiveness and 
appropriateness of management decisions (Duffus, 1996). 
Direct and visual impacts such as habitat displacement or altered rates of foraging and 
vigilance are relatively easy to record and results pertaining to individual fitness are 
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usually extrapolated to the population level for management implications (Gauthier, 
1993). Hyenas {Crocuta crocutd) in Kenya avoided areas of heavy human activity, and 
remained closer to their dens with increasing numbers of tourist vehicles (Boydston, 
Kapheim, Watts, Szykman, & Holekamp, 2003). Polar bears (Ursus maritimus) increased 
vigilance behaviour seven fold in the presence of tourist vehicles, which likely 
contributed to an increase in metabolic rate (Dyck & Baydack, 2004). Flamingos 
(Phoenicopterus ruber ruber) decreased foraging time by 16% when tour boats were 
present, and took approximately 20 minutes (min) to recover from a disturbance (Galicia 
& Baldasarre, 1997). In this case, the authors estimated that 30 min of foraging 
time/day/individual could be lost, leading to a decreased individual fitness or restricted 
access to preferred habitats (Galicia & Baldasarre, 1997). Several factors may complicate 
these relationships, however, including animal group size, age/sex class and species 
(Knight & Cole, 1995). For example, black bears (Ursus americanus) were likely to 
decrease fishing duration bouts when more than 15 tourists were present (Chi & Gilbert, 
1999), whereas polar bears displayed the same level of vigilance regardless of the number 
of vehicles present (Dyck & Baydack, 2004). 
Other research investigating the direct impacts of wildlife viewing vessels on marine 
mammal behaviour has been conducted in Australia (Corkeron, 1995), New Zealand 
(Constantine et al. 2004; Lusseau & Higham 2004), Florida (Nowacek, Wells, Owen, 
Speakman, Flamm, and Nowacek, 2004), and BC (Jelinski et al., 2002; Williams et al., 
2002). Humpback whale (Megaptera novaeangliae) pods with calves were found to 
increase diving behaviour frequency; pods without calves changed their surface 
behaviour by increasing breeching frequency and fin slaps when whale-watching vessels 
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were present (Corkeron, 1995). Dolphins (Tursiops truncates) decreased resting 
behaviour and increased milling behaviour in the presence of tour vessels (Constantine et 
al., 2004). Behavioural change intensity was positively correlated with the number of 
vessels in the area and potentially resulted in decreased foraging efficiency, altered levels 
of vigilance, and degrees of parental care (Constantine et al., 2004). Other behavioural 
responses displayed by dolphins included pod tightening, active avoidance, and an 
increase in dive intervals (Lusseau & Higham, 2004). Manatees (Trichechus manatus) in 
Florida also avoided boats, moving into or towards narrower channels or increasing 
swimming speed as boats approached (Nowacek et al., 2004). Killer whales (Orcinus 
orcd) in BC were found to increase swimming speed (Jelinski et al., 2002), and alter 
direction as whale watching boats got closer to pods (Williams et al., 2002). As the 
number of boats increased, horizontal avoidance patterns became less effective, and 
whales avoided boats by adjusting their location vertically in the water column and 
increasing the unpredictability of their movement (Williams et al., 2002). These 
behaviours are analogous to anti-predatory response behaviours and may potentially 
change habitat use. Duffus (1996) observed that grey whale (Eschrichtius robustus) 
foraging sites have become farther from whale-watching ports since the industry's 
inception on Vancouver Island, BC, but he could not attribute this trend solely to the 
increase in whale-watching tourism. 
To minimize impacts of wildlife viewing vessels, researchers suggested buffer 
distances between boats and subject species be incorporated into management plans. 
These distances varied with type of boat, habitat, and species, but generally were between 
19 
300-400 m for killer whales (Jelinski et al., 2002), dolphins (Constantine et al., 2004), 
and humpback whales (Corkeron, 1995), and 25 m for manatees (Nowacek et al., 2004). 
2.2 Impacts of Wildlife-Viewing Tourism on Grizzly Bears 
Bear viewing at coastal locations has become more proliferate in the past decade with 
locations scattered throughout BC and Alaska (Table 2.1). This is in part because of the 
high number of bears easily seen in these habitats and the lack of aggressive behaviour 
displayed towards people in these locations (Smith & Partridge, 2004). The growth of the 
bear-viewing industry can impact grizzly bears in a variety of ways at the individual and 
population levels. The timing of disturbance may be critical as increased viewing during 
the shoulder season (spring/fall) has the potential to disturb bears during critical and/or 
vulnerable stages of their life cycle (i.e., mating season, post-den emergence, 
hyperphagia) (Petersen, 2000). Short-term impacts are usually seen at the individual level 
and can lead to long-term, cumulative impacts at the population level if elicited 
frequently (Green & Geise, 2004). Potential short-term impacts include habituation of 
individuals, temporary habitat displacement, and adjustments in behavioural patterns 
(Table 2.2). Habituation changes the type of interactions that humans have with bears, 
and can be seen as positive or negative depending on the circumstances. Habitat 
displacement and behavioural adjustments can lead to a decrease in individual foraging 
efficiency (Olson, Gilbert & Squibb, 1997) or reduced access to high quality habitats. 
Regardless of what the exact impacts and their intensities in a particular area are, 
population reproductive rates can be negatively impacted over the long-term (Smith, 
2002). 
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2.2.1 Impacts of Land Based Wildlife-Viewing Tourism on Grizzly Bears in BC and 
Alaska 
With the exception of two short-term studies (Himmer, 1996; Pitts, 2001), all 
research focused on the impacts of viewing on grizzly bears have investigated locations 
where tourism is limited to permanent land-based observation platforms, typically 
overlooking a salmon-spawning stream. In those situations, people cannot easily follow 
bears up or down stream; therefore, bears are often in control of their interaction with 
humans because the viewing experience is reliant on them remaining within view. In 
some areas, bears may respond to people in a manner that is analogous to predator 
avoidance behaviours; this perceived predation risk is balanced with the benefit of food 
acquisition or resource use (Rode et al., 2006). Predator avoidance behaviour is not 
consistent across all grizzly bear populations (see below), and impacts of viewing can 
vary among individuals within populations and among populations themselves. 
a) Habituation 
One consequence of bear-viewing tourism is habituation of individual bears to the 
presence of humans. Habituation is most commonly used to describe a situation where an 
individual bear does not show an adverse response to human presence. This results from 
repeated exposure to a neutral situation (e.g., a person observing the bear from a close 
distance). Bears are, therefore, not conditioned to associate negative stimuli with humans 
(McCullough, 1982) and conserve energy by muting their reaction (Herrero, Smith, 
DeBruyn, Gunther & Matt, 2005). The level of habituation displayed is highly subject to 
individual variation (Herrero et al., 2005); some bears are slow to display habituated 
behaviours (Smith et al., 2005), whereas others may never become habituated (Olson & 
24 
Gilbert, 1994). This inherent variation in habituation introduces a confounding variable 
that complicates research efforts investigating the impacts of human presence on bear 
behaviour and habitat use (Gibeau et al., 2002). 
Habituation has typically been seen as a negative attribute in bears, as they become 
accustomed to scavenging in town dumps or hunting livestock. Past individual learning 
experience affects the level of habituation displayed, and bears typically avoid areas 
where they have previously been hunted, hurt, or harassed (Government of BC, 1993). 
Negative consequences of habituation exist should a habituated bear stray from a 
protected area to one where hunting is permitted or poaching is a risk. In these areas, non-
habituated bears exhibiting avoidance behaviours in response to human presence retain a 
higher chance of survival (Swenson, 1999). 
In the case of wildlife viewing, however, habituation is often seen as a positive and 
even desirable consequence. At the McNeil River Game Sanctuary, bears are 
purposefully habituated through predictable and consistent interactions with people (Matt 
& Aumiller, 2002). This reduces levels of stress and avoidance or defensive behaviours 
exhibited, and allows bears to conserve energy and evade habitat displacement 
(Government of BC, 1993; Nevin et al., 2001). Habituated bears can, therefore, avoid 
temporal habitat displacement, remain diurnally active (MacHutchon, 2001), and exploit 
high quality habitats when people are present (Olson & Gilbert, 1994). Conversely, non-
habituated individuals may attempt to avoid areas where wildlife viewing is permitted, 
thus reducing intraspecific competition at viewing sites (Olson et al., 1997). In this 
context, exhibiting a habituated response can be considered adaptive (Smith, Herrero & 
DeBruyn, 2005). 
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The level of habituation that a bear displays is highly related to its level of tolerance 
for various disturbances (Smith et al., 2005). Smith et al. (2005) describe three forms of 
habituation present at bear viewing sites in Alaska: 1) bear to bear; 2) bear to human; and 
3) human to bear. With the first two forms of habituation, bears benefit through the 
adaptive behaviours previously discussed. Areas of high grizzly bear density enable bear 
to bear habituation, which provides bears access to rich forage resources without 
intraspecific competition. This type of habituation appears correlated to bear-to-human 
habituation, thus facilitating viewing and limiting injury/attack of people in areas of high 
grizzly bear density. This, in turn, leads to human-to-bear habituation where people 
develop a more comfortable disposition in the presence of bears as a result of repeated 
exposure without negative consequences (Smith et al., 2005). Both bear-to-bear and bear-
to-human habituation can result in an increased tolerance of people, even if the pathways 
leading to the bear's tolerance differ. Using the term habituation without applying 
rigorous scientific testing aimed at defining the foundation of these behaviours may be a 
misnomer, therefore, rendering the term tolerant more appropriate (Smith et al., 2005). 
Smith et al. (2005) use the term tolerance to refer to the behavioural manifestations of 
habituation, regardless of its ultimate causation; tolerance is defined by the intensity of 
disturbance that an individual will abide without responding in a defined way. The level 
of tolerance exhibited by an individual bear may be linked to its overt reaction distance, 
the distance at which a bear clearly reacts to another bear or person (Herrero et al., 2005). 
When a bear's overt reaction distance has been violated, the bear may display stress-
related behaviours such as changing body position, yawning, salivating, staring at the 
source of disturbance, huffing, lip-popping, vocalizations, and/or moving away (fleeing) 
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or moving toward (charging). These behavioural responses can be displayed towards 
other bears or people (Herrero et al., 2005). 
b) Displacement from quality habitat 
Individual bears opt for the highest quality habitat that is available in areas where 
humans are inactive (Gibeau, Clevenger, Herrero & Wierzchowski, 2002). As human 
activity increases, habitat quality decreases, regardless of traditional ecological 
parameters such as forage quality and intraspecific competition (Hood & Parker, 2001). 
Decreasing habitat quality can lead to individual displacement from the habitat both 
temporally and spatially. This usually occurs as a sequence of events: 1) the animal 
exhibits an internal reaction not visible to the observer (e.g., elevated heart rate); 2) the 
animal exhibits a vigilance response (the first external reaction visible to the observer, 
e.g., staring at disturbance); and 3) the animal departs the habitat (Herrero et al., 2005). 
Displacement to sub-optimal habitats can reduce foraging time, thus effecting net energy 
intake and reproductive output (Gibeau et al., 2002). If females with cubs are displaced 
and forced to sacrifice highly nutritional forage in an effort to avoid people, then 
reproductive success of the population can suffer. 
Wielgus and Bunnell (2000) documented an inverse relationship between 
reproductive success and the number of male bears. In some instances, dominant males 
have been identified as the age/sex class most commonly displaced by wildlife-viewing 
tourism, thus generating a positive impact on overall grizzly bear populations (Smith, 
2002; Nevin & Gilbert, 2005). Infanticidal dominant males present a large threat to 
females with cubs (Ben-David, Titus & Beier, 2004), who will become more vigilant 
around these conspecifics (Nevin & Gilbert, 2005), or completely avoid foraging areas 
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where they are found (Hilderbrand et al., 1999). This may explain why some females 
who forage at fish spawning streams in Yellowstone National Park have been observed to 
reproduce at a later age, have smaller litters, and lose a greater number of dependent 
young (Mattson & Reinhart, 1995). Therefore, the decision to consume salmon by 
females with cubs may be dependent on intraspecific competition, predation risk, as well 
as nutritional requirements and forage availability (Ben-David et al., 2004). If dominant 
males are displaced from areas where viewing is occurring, then females and their cubs 
have better access to high quality forage without the risk of infanticide, thus improving 
their physiological condition before hibernation. 
c) Changes in temporal behaviour patterns 
Bears may significantly adjust their behavioural and activity patterns in response to 
increasing human use. In Spain, recreational activity, including wildlife-viewing tourism, 
caused grizzly bears to increase traveling, vigilance, and fleeing behaviours by 15.5% 
(Naves, Fernandez-Gil & Debibes, 2001). Bears in Alaska also spent more time traveling 
and less time resting in river zones dominated by people; bear-human interactions often 
ended with the bear leaving the area and not returning for several hours (Smith, 2002). 
Even though total bear population size may not change, bears may avoid areas where 
viewing platforms have been constructed, and alter their temporal habitat use during peak 
times of human activity (DeBruyn et al., 2004). 
Habitat use can shift temporally as grizzly bears become more nocturnally or 
crepuscularly active in areas where human disturbance is prevalent (Reimchen, 1998). 
Whether temporal habitat displacement causes any negative impacts to the individual or 
population is unclear. Some grizzly bears fishing along salmon streams have displayed 
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marginally higher capture efficiency rates during darkness; this suggests nocturnal 
foraging was not a consequence of temporal habitat displacement (Klinka & Reimchen, 
2002). Rather, fishing at night may be adaptive because visual cues are limited and the 
ability of bears to detect aggressive behaviours displayed by conspecifics decreases. 
Females with cubs, however, would likely avoid nocturnal foraging due to this decreased 
visibility; therefore, temporal displacement could have negative impacts on this age and 
sex class (Klinka & Reimchen, 2002). 
A consequence of habitat displacement and behavioural adjustments, particularly 
those that involve increases in traveling time or vigilance, is the potential for decreased 
foraging efficiency. Bears must satisfy their nutritional requirements for the entire year in 
just seven months of activity, leading to a strong relationship between reproductive 
success and food quality and quantity (McLellan & Hovey, 1995). Nutritional 
requirements are compounded for pregnant and nursing females who give birth during 
hibernation and must have enough energy reserves accumulated by the winter to support 
themselves and their offspring during this period of dormancy (Hilderbrand et al., 1999). 
Should an optimal weight for female bears not be achieved before hibernation, 
reproduction will be inhibited (Gende, Quinn & Wilson, 2001). Optimal weight is more 
likely to be achieved with an increase in meat consumption, which has been shown to 
positively affect not only bear body size, but also reproductive success, and population 
density (Hilderbrand et al., 1999). During hyperphagic (peak fall foraging) feeding times, 
access to fish-spawning streams proved very important to mature females who foraged at 
these locations more intensively and consistently than other age/sex classes (Mattson & 
Reinhart, 1995). 
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It is possible that substantial amounts of human activity, including viewing tourism, 
during grizzly bear hyperphagia could significantly reduce foraging rates of non-
habituated individuals as they attempt to avoid people (Olson et al., 1997). Individual 
grizzly bears have been observed departing a foraging area, and/or foraging considerably 
less in response to the presence of rock climbers (White, Kendall & Picton, 1999). In 
other populations, male grizzly bears have been found to reduce foraging time by 15% 
after bear viewing was introduced to the area (Rode et al., 2006). This displacement and 
associated reduced energy intake/increased energy expenditure (due to increased 
traveling costs) could potentially impact the bears' ability to acquire necessary nutrient 
reserves for successful reproduction and hibernation (White et al., 1999). This impact 
may not be as severe if there are equally optimal habitats available without people. 
2.2.2 Previous Findings Investigating the Impacts of Boat-Based Grizzly Bear 
Wildlife-Viewing Tourism in the K'tzim-a-deen Sanctuary 
Studies addressing boat-based viewing impacts have taken place within the K'tzim-a-
deen Grizzly Bear Sanctuary in northwestern BC (Himmer, 1996; Pitts, 2001). Shortly 
before the K'tzim-a-deen Sanctuary's creation, the Government of BC (1993) stated there 
was no biological reason to eliminate wildlife-viewing activities, provided they remained 
at low levels, and viewing methods were tightly controlled. The BC MoE has adhered to 
these regulations, and regulates all tourist activity within the Sanctuary's boundaries. 
Neither of the aforementioned studies found a significant impact of boat tourism on 
grizzly bear behaviour, although resting rates increased slightly (Himmer, 1996). Both 
studies, however, revealed a high degree of individual variation in behavioural responses, 
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particularly vigilance levels. Himmer (1996) also noted that interpretation of data were 
confounded by the fact that bears were constantly reacting to conspecifics, thus making it 
difficult to contribute reactions to tourists. 
Research by Himmer (1996) and Pitts (2001) focused on the estuary habitat at the 
heart of the K'tzim-a-deen Sanctuary, an area with abundant cover available. The inlet 
outside the Sanctuary's boundaries, where the current research was focused, provides an 
abundance of high quality vegetation, but not cover. Not only are sedge grasses plentiful, 
but the inlet shoreline is also a source of intertidal forage such as clams and molluscs 
during the low tide (MacHutchon et al., 1992), which can be an important source of 
protein for bears in coastal areas prior to the arrival of salmon (Smith & Partridge, 2004). 
Disturbance that causes bears to abandon intertidal foraging areas may result in 
significant reductions in energy intake (Smith & Partridge, 2004). Bears displaced from 
the inlet shoreline may not have other high quality habitat immediately available to them. 
The potential impacts of boat-based wildlife-viewing tourism in the inlet were not 
investigated in either of the above studies. 
2.2.3 Measuring Grizzly Bear Behavioural Responses to Wildlife-Viewing Tourism 
Creating time budgets that compare an animal's behaviour with and without 
disturbance is the most common approach for quantifying behavioural alterations. 
Behaviour studies that create comparative time budgets typically use focal animal 
sampling, scan sampling, or a combination of the two (Altmann, 1974). Focal animal 
sampling records all of a focal individual's specified actions and their associated lengths 
of time; the sampling period involves following the chosen individual for as long as 
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possible without causing disruption. By consequence of design, this sampling can also 
provide information regarding behaviours directed towards the focal individual from 
conspecifics or other species (Altmann, 1974). One drawback to this approach can be the 
abundance of finely detailed data generated (Owen Nevin, Centre for Animal 
Conservation, personal communication, February 2005). Scan sampling is a technique in 
which the observer records an individual's activity at predetermined time intervals. This 
approach can be used to obtain data regarding more than one individual because the 
researcher can observe all individuals within a group in turn. This approach is best 
employed when the behavioural categories are simple and easily distinguished, 
minimizing sampling time (Altmann, 1974). 
Studies that have investigated the impacts of wildlife-viewing tourism on animal 
behaviour have used focal animal sampling, scan sampling, or a combination of the two 
depending on the research questions posed and species demographics. Focal animal 
sampling has been used for dolphins (Constantine et a l , 2004), polar bears (Dyck & 
Baydack, 2004), black bears (Chi & Gilbert, 1999), and grizzly bears (Himmer, 1996). 
Grizzly bear behaviour has also been recorded using scan sampling (Smith, 2002), or a 
combination of focal and scan sampling (Smith & Partridge, 2004; Nevin & Gilbert, 
2005; Olson et al., 1997). Nevin and Gilbert (2005) found no significant differences 
between time budgets produced with focal animal sampling and scan sampling. 
Therefore, the approach chosen is dependant upon the specific attributes of a location, 
species distribution, as well as the distribution and duration of behaviours. 
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2.3 Research on Visitor Satisfaction and Perceptions of Impact 
The wildlife-viewing tourism industry has been designed to provide people with an 
opportunity to view animals in their natural habitat. Conservation may be one of the 
primary objectives of management, but understanding the needs and perceptions of 
visitors is equally important in the planning process (Duffus & Dearden, 1993). 
Determining the attitudes and preferences of both actual and potential users in a 
particular area is beneficial to managers as they decide how to accommodate increased 
interest in wildlife viewing. The following sections of this chapter address two important 
categories of wildlife-viewing tourism research: understanding participants, and 
satisfaction management (Reynolds & Braithwaite, 2001). 
Managers often frame plans and regulations around the assumption that wilderness 
recreationists prefer an experience characterized by few people and a pristine natural 
environment, but that is not always the case. Visitors to a highly maintained and 
regulated boardwalk trail though canopy rainforest were most interested in aesthetics and 
recreation, and attracted by the opportunity to experience a rainforest from a unique 
perspective (Hughes & Morrison-Saunders, 2003). Visitors to Denali National Park in 
Alaska, however, were attracted to the remoteness of the park and the opportunity for 
solitude (Lawson & Manning, 2002). Understanding what motivations drove tourists to 
these two different protected areas led to completely different management suggestions 
by the authors. One park requires the implementation of effective infrastructure on trails 
(Lawson & Manning, 2002; Hughes & Morrison-Saunders, 2003), while the other 
benefits from the maintenance of the pristine. These studies show the importance of 
understanding the value or meaning people attain from wildlife viewing attractions, and 
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how these encounters add perspective and meaning to their lives (Schanzel & Mcintosh, 
2000). 
2.3.1 Visitor Satisfaction Research 
The principle measure of quality in outdoor recreation has traditionally been visitor 
satisfaction (Manning, 1999). Although some researchers measure total satisfaction by 
asking visitors to provide an overall rating of experience quality (Stewart & Cole, 1999), 
this is sometimes viewed as an inadequate measure due to its extremely broad nature 
(Manning, 1999; Herrick & McDonald, 1992; Latu & Everett, 2000). Approaching 
satisfaction associated with the recreation experience as a function of all-encompassing 
multiple and independent aspects can be more accurate (Herrick & McDonald, 1992; 
Latu & Everett, 2000; Orams 2000; Whisman & Hollenhorst, 1998). This can be done 
through the use of multiple-item scales that measure satisfaction with specific aspects of 
the recreation experience (Manning, 1999). This implies that there are inherently 
different sources of satisfaction that the visitor gains through different experiences within 
the same recreational experience. 
Satisfaction may be influenced positively or negatively by several situational and 
subjective factors. Situational variables involve specific attributes of a recreational 
setting/activity; these include the absence of litter and other pollution, level of facility 
development, pleasant social demeanour of others, and good physical condition of the 
site. Subjective variables include perceptions of crowding, the extent to which 
participation goals were fulfilled, and perceptions of impact (Herrick & McDonald, 
1992). Subjective variables may have more direct and powerful influences on overall 
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satisfaction with non-consumptive recreation activities, but are strongly correlated to 
situational variables (Whisman & Hollenhorst, 1998). For example, visitors may be 
dissatisfied with a high amount of litter at a site, which may lead them to perceive 
negative impacts of recreation. Therefore, situational variables may have a more indirect 
impact on visitor satisfaction, but are important none the less. 
Visitor satisfaction can be defined by the discrepancy between what is expected and 
what is actually received or experienced (Latu & Everett, 2000). Ultimately, satisfaction 
research should attempt to assess whether the recreation experience has met expectations 
and resulted in the individual visitor's desired benefits. This implies that satisfaction is 
more a function of visitors' needs and interests than the attributes and characteristics of 
the recreational service provided (Foster, 1999). Visitor expectations are formed through 
previous experiences, education, and information received (Latu & Everett, 2000). 
Therefore, expectations are not only tied to the recreational situation being researched, 
but also to past recreation experiences. Visitor judgements of satisfaction are based on 
their own independent meaning of a particular location, which is created through their 
expectations, motivations, preferences, and even past-unfulfilled recreational experiences 
(Uysal, Eser & Birkan, 1997). These factors not only impact how they view their 
experience but also the kind of experience they have (Hughes & Morrison-Saunders, 
2003). The arrival of "novice" users has further implications for visitor expectations, 
behaviour, and satisfaction, potentially impacting the specific roles of rangers and 
interpreters (Higham, 1998). Finally, tourism is a self-produced product where the 
individual tourist determines which experiences to participate in and what benefits are 
desired from the activity (Foster, 1999). All of this variation can present challenges to the 
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researcher who seeks to understand the relationship between an independent variable, 
such as visitor use density, and the dependent variable of visitor satisfaction (Stewart & 
Cole, 1999). 
Some individual variation can be explained, however, through varying socio-
economic characteristics, exposure to different cultural preferences, or varying levels of 
experience associated with the specific recreational activity (Manning, 1999). For 
example, someone who is experienced in a particular recreational activity and has more 
local knowledge may display different attitudes, preferences, and behaviour (Manning, 
1999). Recognizing the inherent diversity of attitudes and preferences exhibited 
(Fredman & Emmelin, 2001), as well as understanding how visitor expectations are 
satisfied (Duffus & Dearden, 1993) is necessary for successful management. 
Most research has acknowledged the inherent complexity of satisfaction and has been 
successful in determining several specific factors that explain some of the variation 
discussed above (Dawson & Watson, 2000; Herrick & McDonald, 1992; Manning, 1999; 
Whisman & Hollenhorst, 1998). A visitor's perception of crowding is partially 
responsible for visitor satisfaction (Dawson & Watson, 2000; Manning, 1999), as is 
scenery, which in some cases has explained 20% of the variation in satisfaction levels 
(Herrick & McDonald, 1992). Visitors participating in white-water rafting were more 
satisfied if they perceived land and forest conditions as good and scenery along the river 
pleasing (Whisman & Hollenhorst, 1998). Both research teams also found that social 
aspects of the recreation experience, such as the behaviour of other participants, was 
significantly related to visitor satisfaction (Herrick & McDonald, 1992). 
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In the wildlife-viewing industry, some tour operators and managers assume that 
tourist satisfaction is directly proportionate to decreasing distance to the subject species 
(Orams, 2000). Management plans aspiring to minimize negative impacts of human 
presence on animal behaviour, typically outline a minimum approach distance to the 
subject species (Duffus & Dearden, 1993). The relationship between visitor satisfaction 
and distance to the focal animal has been investigated through the use of objective tour 
quality ratings in conjunction with visitor surveys (Orams, 2000; Valentine et al., 2004). 
In these studies, researchers or survey administrators collected data regarding specific 
tour attributes (e.g., number of animals viewed, length of viewing time etc.), which were 
used to assign an overall quality rating for each tour. Visitor satisfaction was then 
compared across various tour qualities to see if decreasing distance to the subject species 
impacted visitor satisfaction. Results between these two studies were conflicting. Orams 
(2000) found that tourist satisfaction with whale-watching tours in Australia was still 
extremely high, even if the survey administrator categorized the tour as only "okay". In 
this research, the most important influences on tourist enjoyment included the number of 
passengers onboard, the duration of the cruise, the construction of the boat for viewing, 
the position of the boat allowing people to see whales, and seasickness. Geographical 
proximity to whales was rarely mentioned as a factor of viewing enjoyment (Orams, 
2000). Conversely, Valentine et al. (2004) found a positive correlation between tourist 
satisfaction and smaller approach distances to Minke whales. Another study at a wading 
bird colony in Brazil found that only 20% of tourists complained about not being close 
enough to the birds (Bouton & Frederick, 2003), whereas visitors to a penguin colony in 
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New Zealand were more satisfied as their distance to the birds decreased (Schanzel & 
Mcintosh, 2000). 
In their differences, these four studies show that managing for visitor satisfaction can 
be site and species specific. In the case of whale watching in Australia, it was suggested 
that the logistics of the tour vessel be considered more intently (Orams, 2000). In the 
other studies, minimum distances to subject species should be implemented and based on 
biological research (Bouton & Frederick, 2003; Schanzel & Mcintosh, 2000; Valentine et 
al., 2004). 
2.3.2 Visitor Perceptions of Tourism Impacts on Wildlife and Ecosystems 
High visitor levels can negatively impact the tourism industry as reflected by the 
trend where more attractive sites become more popular; increased popularity and 
visitation can lead to higher levels of degradation, which in turn may diminish experience 
quality (Hillery, Nancarrow, Griffin & Syme, 2001). These impacts, whether social or 
ecological, become a part of the visitors' experience, and can be defined in terms of 
positive or negative effects resulting from interactions with: 1) wildlife, individuals, 
populations, habitats, and communities; 2) wildlife management interventions; and 3) 
stakeholder interactions with respect to wildlife (Riley, Siemer, Decker, Carpenter, Organ 
& Berchielli, 2003). 
Understanding the degree and kind of impacts visitors perceive can be useful for 
visitor satisfaction management. Perception data can support management activities and 
decisions that are crafted to promote collective action, resource recovery, and improved 
management performance (Webb, Maliao & Siar, 2004). How visitors perceive impact on 
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an area is difficult to quantify, however, they do appear more sensitive to situational 
impacts such as litter or damaged trees (Deng et al., 2003). In other instances, the 
provision of infrastructure associated with tourism can contribute to the degradation of 
environmental features, and tourists may respond strongly if their experience is impacted 
(Uyarra, Cote, Gill, Tinch, Viner & Watkinson, 2005). Whether specific attributes are 
perceived as negative or positive is dependent on the type of recreation the area is 
managed to offer (Deng et al., 2003). 
There is an abundance of research that has focused on environmental impacts of 
tourism or tourist perceptions of impact, but only a few research efforts have linked the 
two. It, therefore, becomes difficult to assess the extent of environmental impact that 
tourists are, or are not, aware of (Hillery et al., 2001). In Brazil, few tourists felt their 
presence impacted bird colonies, even though previous research found wildlife viewing to 
cause significant nest desertion and breeding failure (Bouton & Frederick, 2003). This 
discrepancy between scientific research results and tourists' perceptions is exactly why 
both aspects of this tourism need to be investigated. If tourists do not believe they are 
having an impact, but scientific data suggests otherwise, then tourists need to be educated 
so that they can be more sensitive to their potential impacts. 
Another element to consider in this type of research is the species and habitat type 
subject to viewing. For example, viewing shore birds in marshlands may be more 
difficult than viewing orcas in the open ocean, leading to completely different 
management approaches. Viewing of penguins in New Zealand takes place in an area that 
is actively involved in species conservation efforts, and has very stringent regulations 
pertaining to viewing tourists. With wildlife-viewing tourism being so highly regulated, 
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visitor satisfaction must be achieved through the use of high quality educational 
programming and the maintenance of a natural setting (Schanzel & Mcintosh, 2000). 
2.3.3 Using Surveys to Measure Visitor Satisfaction and Perceptions of Impact 
There are four major study designs employed in recreation-ecology research: 
descriptive surveys of sites, comparisons of used and unused sites, natural experiments, 
and simulated experiments (Deng et al., 2003). My research was the first of its kind in the 
K'tzim-a-deen Inlet and fell under the first type of study design; the remainder of this 
section will focus on research methodologies used to address the survey objectives from 
Section 1.2. 
Many studies have employed the use of visitor surveys to assess visitors' satisfaction 
with the recreation experience, and their perceptions of protected areas management. 
Measuring visitor satisfaction provides the feedback mechanism that identifies areas 
where potential improvements can be made to meet or exceed visitor expectations (Latu 
& Everett, 2000). These data should be viewed from a systemic perspective; data are 
collected to seek a better way to manage visitor satisfaction within the framework of the 
managing agency's mandates (Latu & Everett, 2000). Depending on the nature of the 
research, local stakeholders can be included in surveys as well (Bouton & Frederick, 
2003; Sekhar, 2003). This can provide managers with more comprehensive information 
to be used throughout a planning process that will not overly impact the local community, 
but may not always be feasible due to logistics and the project's scope. 
Quantitative research obtains information regarding attitudes, opinions, and 
perceptions through the use of numbered codes representing different classifications of 
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tested variables (Latu & Everett, 2000). Numbered codes typically take the form of a 
Likert scale ranging from five to seven points, where one end of the scale is an extremely 
negative perception, and the other end an extremely positive perception (Herrick & 
McDonald, 1992; Uysal et al., 1997; Whisman & Hollenhorst, 1998). Likert scales have 
been used to measure both visitor satisfaction levels and perceptions of impact. 
When surveys are used to assess visitors' needs and perceptions of use in a protected 
area, a combination of closed and open-ended questions can be used (Orams, 2000; 
Tisdell & Wilson, 2001; Bouton & Frederick, 2003; Sekhar, 2003; Valentine et al., 
2004). This combination can provide researchers with a balance between abundant 
information and maintaining consistency in data format, thus facilitating data entry and 
analysis. This approach was applied by Valentine et al. (2004) while investigating visitor 
satisfaction with minke whale-watching tours through an on-board questionnaire that 
addressed the nature of the experience, the visitors assessment of management plans, and 
individual whale encounter details. 
Satisfaction studies including positive indicators of satisfaction may explain more 
about overall trip satisfaction than negative influences alone (Dawson & Watson, 2000). 
In terms of wildlife-viewing tourism, variables important to visitor satisfaction include 
viewing distance and duration, observed animal behaviour, and number of individual 
animals viewed (Orams, 2000; Valentine et al., 2004). The social atmosphere of the tour, 
including perceptions of crowding and the layout/handling of the vessel for viewing may 
also impact visitor satisfaction (Dawson & Watson, 2000; Orams, 2000; Whisman & 
Hollenhorst, 1998). Research, therefore, needs to address the social atmosphere of the 
tour and its impact on visitor satisfaction. 
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Defining users' previous experience with an area can also be important in 
understanding visitor satisfaction. Manning (1999) describes four dimensions that can be 
used to define recreation specialization: technique preferences, setting preferences, 
experience in the activity, and the relationship of the activity to other areas of life. These 
dimensions are quite broad and subject to interpretation by individual researchers. In 
research on white-water boating satisfaction, previous experience was accounted for by 
assessing the number of times boaters had ever run white-water (overall experience), the 
number of times they had run white-water in the past 12 months (annual frequency), and 
the number of times they had run the particular river being studied in the past 12 months 
(annual frequency on a local scale) (Whisman & Hollenhurst, 1998). 
2.4 Wildlife-Viewing Tourism Management 
The diversity of results and subsequent management suggestions discussed 
throughout this chapter reflect the need for management programs that are site and 
species specific. At the heart of managing wildlife viewing lays an array of benefits and 
costs, complex behaviours, and opportunities for intervention (Duffus & Dearden, 1993). 
Benefits - from local to global, economic to educational - are typically viewed from the 
perspective of people. Complex behaviours can be perceived from both the perspective of 
the wildlife and people. Management can intervene in any aspect of this interaction from 
- in the example of whale watching - limiting the amount of people in a boat, to limiting 
the number of boats and how close they get to whales (Duffus & Dearden, 1993). 
Before any management decisions can be made, an assessment of all relevant 
components of the wildlife-viewing tourism industry in an area is required (Reynolds & 
Braithwaite, 2001). Creating successful management plans grounded in interdisciplinary 
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research can be difficult, however, because prediction of results is not always possible 
due to a lack of understanding and/or knowledge regarding all variables and the 
interactions between them (Herrero et al., 2001). Given these limitations, a more practice-
based and adaptive approach to ecosystem management is useful. Adaptive management 
is the process whereby managers systematically and rigorously learn from specific 
actions (Wright, Alward, Hoekstra, Tegler & Turner, 2002), incorporating international 
political and social, and ecosystem feedback loops into the management process (McLain 
& Lee, 1996). It is a conscious treatment of management as a set of experimental actions, 
which can be adjusted to improve the results of management (Wright et al., 2002). A 
fundamental requirement of adaptive management is a degree of flexibility to respond to 
unpredicted outcomes, and alter management plans accordingly. Adaptive management 
also incorporates input from stakeholders from the identification of objectives to the 
implementation of regulations, resulting in more effective long-term conservation efforts 
(Riley et al., 2003). Once an adaptive management plan has been put into practice, a key 
characteristic of this process is the implementation of a monitoring and evaluation 
program that assesses the ability of the plan to meet its defined objectives and expected 
outcomes (McLain & Lee, 1996). A monitoring program can also help ensure adherence 
to management regulations and investigate species composition over the long term 
(Rodgers & Schwikert, 2002). 
Potential barriers to the implementation of adaptive management should be addressed 
during the planning stage, but considered throughout the management process. Such 
barriers include: 1) substantial monetary costs in monitoring and evaluation programs; 2) 
challenges associated with reconciling centralized coordination with decentralized 
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implementation; 3) the discrepancy between the necessity for long-term planning and 
short-term political outlooks; 4) feelings on the part of various stakeholder groups that 
the management team defers to industry when difficult trade-offs have to be made; and 5) 
the unwillingness of governments to risk the political consequences of experimental 
failure (McLain & Lee, 1996). 
In the case of wildlife-viewing tourism, Manfredo, Pierce, Vaske, and Whittaker 
(2002) propose using experience-based management, a process similar to adaptive 
management. This more holistic approach includes an experiential component, a setting 
component, and an activity component; it proposes that people choose to participate in a 
particular recreation activity in a specific type of setting in order to attain certain desired 
physical, psychological outcomes, or satisfaction. The multiple aspects of the viewing 
experience that contribute to visitor satisfaction define the experience component. The 
entire environment in which the recreation opportunity occurs - comprising of resources, 
social, and managerial attributes - defines the setting component. The activity component 
refers to the activities that are associated with the recreation opportunity. If research 
examining the various aspects of experience-based management is conducted in an area, 
and biological science research is conducted to assess the biophysical impacts of tourism, 
then adaptive management plans can attempt to incorporate all aspects of the resource. 
In many cases, management can be more useful if focused on people rather than 
animals. The resource manager exerts critical influence upon the quality of the visitor 
experience both directly, through interpersonal relations, and indirectly, through the 
specific management plans pertaining to the recreation environment (Herrick & 
McDonald, 1992). Managing visitor behaviour can be the most important tool to 
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minimize impacts to bears within the vicinity of viewing platforms and trails (DeBruyn et 
al., 2004). From the perspective of the visitor, frequently mentioned negative elements of 
tours may include the inappropriate behaviour of other tourists who cause focal animals 
to leave the area (Valentine et al., 2004). In this case, regulating visitor behaviour would 
increase overall visitor satisfaction. 
Educational programs that inform the public of animal sensitivity to recreation and 
justify associated regulations can provide additional support for management initiatives 
(Galicia & Baldasarre, 1997), and can be as valuable as the natural setting where animals 
are viewed (Schanzel & Mcintosh, 2000). By using relevant data from various research 
efforts, managers can create effective programs for visitors who may not have well-
developed attitudes and preference, or perceptions of impact and management issues 
(Manning, 1999). Educational programming has proven effective in Brazil where tourists 
who did feel they had an impact often quoted things they had been told in an on-site 
orientation (Bouton & Frederick, 2003). Educational programming also increased 
tourists' willingness to pay for a viewing experience and their propensity to donate 
financially to conservation efforts (Tisdell & Wilson, 2001). Education can make 
tourists' expectations more realistic and easily met, thus potentially leading to increased 
satisfaction (Bouton & Frederick, 2003). Therefore, management that combines 
educational programming with biologically founded regulations can lead to increased 
visitor satisfaction and decreased impacts on wildlife. 
In the case of bear viewing, management plans should aim to decrease negative 
effects on the subject animals and improve or maintain visitor satisfaction. To assume 
that management should be strictly based in the biological sciences is naive and possibly 
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counterproductive. Successful grizzly bear management, while grounded in science, 
should combine public and political support and awareness (Herrero, Roulet & Gibeau, 
2001). Relevant public policies advocated by governments, nongovernmental 
organizations, scientists, and the public reflect four influences: biophysical (e.g., bear 
population size and structure, habitat protection), value-based (e.g., personal preferences 
and organizational values), social (e.g., public education), and institutional/regulatory 
(e.g., recovery plans, international coordination) (MacCracken & O'Laughlin, 1998). 
Managers in bear viewing locations need to specifically consider value-based influences 
impacting people's perceptions and relationships with bears. Attitudes towards bears can 
result from four interrelated factors: basic wildlife values, perceptions of bears, 
knowledge and understanding of wildlife, and people-animal interactions (Kellert, 1994). 
Management plans should incorporate all of these values in the planning and 
implementation processes. 
One challenge to wildlife-viewing tourism management is the agreement of tour 
operators, who may not abide by regulations even if their licences are dependent on 
compliance (Scarpaci, Dayanthi & Corkeron, 2003). Tour operators' who have 
willingness to self-regulate their activities, to brief clients properly and limit some 
activities accordingly, will contribute to the success of management plans or suggested 
regulations (Cessford & Dingwall, 1994). Voluntary compliance with management 
suggestions has been proven somewhat successful with codes of conduct created 
cooperatively between managers and tour operators (Garrod & Fennel, 2004). In order for 
this approach to succeed, regulations must be specific and enforced primarily by ethical 
obligations and peer pressure among operators. The advantages of such voluntary 
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regulation include the flexibility of response, efficiency in implementation, and the 
ability to harness peer pressure in order to improve compliance. Disadvantages include 
less certainty over the effectiveness of the provisions, in addition to the difficulty of 
establishing a critical mass of operators adopting the code and their ability to exert 
meaningful peer pressure on others. In short, those tour operators involved must both 
understand the rules, and "believe" in them (Garrod & Fennel, 2004). In BC, such a code 
of conduct for bear-viewing has been created by the Commercial Bear Viewing 
Association (CBVA), an organization formed to promote sustainable bear viewing in BC 
and aid in the protection of wild bears and their ecosystems. Although participation is 
voluntary, member companies agree to abide by a set of collaboratively created "best 
practices" while conducting bear-viewing tours (CBVA, 2007). 
The greatest challenge facing ecotourism management is the need to meet tourists' 
expectations while protecting the ecosystems and wildlife that tourists have traveled to 
appreciate (Bouton & Frederick, 2003). My research attempted to address these two 
crucial aspects of bear-viewing tourism in the K'tzim-a-deen Inlet and to provide 
management suggestions that would maintain visitor satisfaction without overly 
impacting bear behaviour or habitat use. 
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Chapter 3: Impacts of Wildlife-Viewing Tourism on Grizzly Bear Behaviour in the 
K'tzim-a-deen Inlet 
All forms of recreation, including wildlife viewing, have the potential to alter an 
animal's habitat, behaviour, survival, and/or reproductive success (Cole & Landres, 
1995). Addressing the type and severity of tourism impacts at the individual and 
population levels, is essential for management plans to be successful and based on 
empirically researched effects (Gibeau et al., 2002, Williams et al., 2002). In the first 
field season, I investigated the potential impacts of boat-based tourism on grizzly bear 
behaviour. There were two main objectives associated with this portion of the research: 
1. to assess the number and characteristics of all vessels entering the K'tzim-a-deen 
Inlet; 
2. to assess grizzly bear behavioural responses to these vessels. 
3.1 Methods 
I collected data on bear behaviour during the summer of 2005. To address the 
objectives outlined in Section 1.1, both quantitative and summary data were used. 
Quantitative data were recorded on specifically designed data sheets during direct 
observation; summary data took the form of detailed data notes recorded at the end of 
each field day. 
3.1.1 Sampling Strategy 
I collected data from May 7, 2005 to July 31, 2005 and focused on the actions and 
reactions of grizzly bears to vessels entering the K'tzim-a-deen Inlet. From May 7 to May 
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12,1 conducted a pre-test period and made minor changes to my methodology and data 
sheets accordingly. For the remainder of May and June, I collected data nearly everyday, 
particularly on days when cruise ships docked in Prince Rupert. By mid July, tourism 
decreased substantially as did the number of bears frequenting the inlet; thus, I only 
collected data for the first two weeks and the last week of July. I collected data in two of 
three data collection segments- morning (730 h - 1200 h), afternoon (1201 h - 1700 h), 
and evening (1701 h - 2200 h) each day. Because tour boats were most likely to be active 
during the afternoons, I always conducted research during this time. Although I attempted 
to alternate morning and evening data collection times every two days, there were 
occasions when weather (i.e., extreme rain or fog that reduced visibility to less than 50 
m) and rough seas (i.e., waves higher than approximately 40 cm) made evening data 
collection impossible. Control data were collected when only research vessel was present; 
experimental data were collected in the presence of additional vessels. Quantitative data 
were only collected in the K'tzim-a-deen Inlet (Figure 1.2), but I observed bear presence 
in the estuary weekly and included all observations in the summary data. 
Data were collected from a 4.3-m long aluminium skiff with a four-stroke outboard 
engine. Each data collection session began with my field assistant and I traveling the inlet 
until a bear was spotted. We commenced data collection as soon as the bear's activity 
could be distinguished (usually ~600 m away), and then approached to within 350 m of 
the bear to ensure observational accuracy. Observations were made with a pair of 8x36 
Bushnell Image Stabilizing binoculars. If a bear travelled along the shoreline, we 
followed it while maintaining a distance that did not compromise data collection (300 -
400 m); this continued until data collection became compromised by reduced visibility. 
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When a bear departed the inlet or became unobservable, data collection continued for 30 
minutes (min) (Dyck & Baydack, 2004); the sample was terminated if the bear did not 
return within this time frame. 
In order to minimize potential impacts of my presence, I usually collected data from 
at least 300 m away from the bear. There were times, however, when wind or tide caused 
the vessel to drift closer. I decided whether to continue drifting or to start the vessel's 
motor and retreat on a case-specific basis, always resolving to minimize the possibility of 
displacing the bear from the shoreline habitat. During other sampling sessions, heavy rain 
and/or fog required data collection from a closer distance. 
3.1.2 Summary Data Collection 
At the end of every day, I recorded summary data detailing each bear observed and 
any vessel interactions that occurred, regardless of whether I collected quantitative data. 
Specific information recorded included the date, individual identification and location of 
all bears sighted, and all vessels seen. Information from informal conversations with tour 
operators and park rangers, critiques of the methodological approach, and analytical notes 
were also included. 
a) Individual bear identification and observation 
Large mammals can display a high level of individual variation in response to 
stimulus (Krebs & Davies, 1993); therefore, the ability to identify individual bears is 
integral in behaviour research. A variety of methods, particularly the observation of 
prominent markings and scarring, were used to distinguish individuals (DeBruyn et al., 
2004; Olson et al., 1997; Nevin & Gilbert, 2005). I recorded (using a Canon digital video 
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camera with a lOOx zoom lens) and photographed (using a Canon AE1 SLR camera with 
a 300 mm zoom lens, and a Canon Powershot A80 digital camera) each bear. Detailed 
descriptions and diagrams of characteristic markings and scars were included in the 
summary data, and updated regularly as a bear's fur and appearance changed throughout 
the season due to moulting (Schwartz, Miller & Haroldson, 2003). 
Tall grasses along the shoreline often prohibited the determination of a bear's sex 
based on urination pattern or the detection of external genitalia. Therefore, sex was 
sometimes determined based on relations to conspecifics during the mating season. For 
example, when I observed two adult bears displaying courting or mating behaviours the 
larger more dominant individuals was assumed to be male. Adult females were also 
determined by the presence of cubs, in which case the number of cubs and their ages was 
also recorded. When I could not distinguish the bear's sex, it was recorded as unknown. 
Bear age, whether subadult or mature adult, was determined based on the presence of 
cubs (mature female), or size. Bears who were traveling alone and that I estimated to be 
larger than 250 kg were classified as adult, and smaller bears were classified as subadult 
(Klinka & Reimchen, 2002). Regular conversations with tour operators and the park 
rangers assisted in correctly identifying sex and age of several individual bears. 
b) Observations of boats 
For each boat, I recorded the vessel type, approximate size, name, and company 
affiliation (if applicable). Additional vessel traffic data were obtained from the K'tzim-a-
deen ranger station logbook and through individual operators' records. 
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3.1.2 Quantitative Data Collection 
I regarded the frequency, presence, and behaviour of tour-boats as the independent 
variable, and bears' activity budgets in the presence of vessels as the dependent variable. 
The main objective of this research was to determine if vessels in the area disturbed 
bears. I used changes in bear behaviour in response to vessels to demonstrate disturbance, 
which I defined as any change in bear behaviour that could negatively impact individual 
foraging efficiency. I was particularly interested in vigilance and traveling behaviours 
because an increase in these could translate to a decrease in the amount of time an 
individual bear devoted to foraging, thus potentially impacting individual fitness. The 
inlet shoreline and estuary have been identified as optimum grizzly bear habitat for this 
area (MacHutchon et al., 1992). Therefore, I could assume that bears not seen along the 
shoreline were occupying less optimum adjacent habitats, but due to limited visibility of 
the interior forest, I could not assume that they had departed the area altogether. 
Quantitative data were collected on two different data sheets: one for bears and 
another for boats (Appendix I and II, respectively). For each sample I recorded the 
weather conditions, wind direction, temperature, inlet section, start and end time (based 
on a 24 hour (h) clock). During data collection, one researcher would record the bear's 
behaviour, while the other recorded that of the boats. 
I used focal animal sampling (Altmann, 1974) to record mutually exclusive bear 
behaviours (Table 3.1). Throughout the sampling session, I recorded the following 
variables every time the bear's behaviour changed: time, bear behaviour and distance to 
cover, the research vessel's GPS coordinates (using hand-held Global Positioning System 
[GPS]), and my distance and bearing to the bear. A Bushnell Alignment Adjusting Range 
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Table 3.1: Behaviour Codes for Bear Behaviour Adapted from Fagen and Fagen (1994) 
and Nevin and Gilbert (2005). 
Behaviour 
Category Behaviour Code Description 
0 Unobservable 
1 locomotion 
2 vigilance 
3 foraging 
99 other 
11 walking 
12 running 
Known to be present but not visible 
Normal gait 
Trot, gallop, or sprint 
20 watching, staring or standing Passive scan of area, focus on one 
on hind legs point, ears forward, or standing on 
hind legs and scanning or staring 
30 on a variety of food sources Including grazing on herbaceous 
forage and foraging on unknown food 
sources in the intertidal area. 
Specify in comments section Included swimming, drinking, and 
social interactions with another bear. 
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Finder was used to determine my distance to the bear, and my distance to the bear's 
closest potential cover (typically the forest edge directly behind the bear). I subtracted the 
former from the latter to determine the bear's distance to cover. My bearing to the bear 
was measured using a compass. 
The bear behaviour recorded was always the predominant one observed. For example, 
bears were observed periodically lifting their heads from foraging to scan the immediate 
area. If the bear was still eating, however, the behaviour was recorded as foraging 
because energy intake was continuous. If a bear ceased any behaviour, to scan the area or 
stare intensely in any particular direction, its behaviour was recorded as vigilance. When 
two adult bears were observed simultaneously, I recorded one bear's behaviour and my 
field assistant recorded the other's. In the event that a boat approached, the person who 
had been observing the bear for the least amount of time would switch to the boat; 
resulting in one complete sample for only one bear and one boat. Boat and tourist 
behaviour were classified using another set of behaviour codes (Table 3.2). The range 
finder and compass were used to determine my distance and bearing to the viewing 
vessel. These measurements were then combined with my recorded distance and bearing 
to the bear in a trigonometric calculation to determine the distance from the bear to the 
viewing vessel. This multi-step process began by converting the latitude/longitude 
coordinates of the research vessel to UTM positions using the program GeoCalculator 
(version 1, Delta Data Systems, 2001). UTM positions and compass bearings were then 
input into a Visual Basic Program (M. Gillingham, unpublished), which provided actual 
UTM coordinates for the bear and boat in question. 
54 
Table 3.2: Behaviour Codes for Boat and Tourists Behaviours. Vessel speed was 
classified as slow if it appeared to be less than 5km/h, or fast if it appeared to be 5km/h or 
faster; noise level was classified as per researcher's perception. 
Behaviour 
Category 
Behaviour Code Description 
7 speed 
8 approach 
9 noise level 
70 no movement 
71 idle 
72 slow movement 
73 fast movement 
81 slow approach 
82 fast approach 
90 none 
91 boat 
92 people- quiet 
93 people- noisy 
94 boat-noisy 
95 aircraft 
Engine off, drift with current 
Engine on, drift with current 
Not directed towards bear 
Not directed towards bear 
Directed towards bear 
Directed towards bear 
No audible noise 
Boat motor is only audible noise 
Tourists communicate- not audible 
Tourists communicate- audible 
Boat-created sound, in addition to motor 
Aircraft flies overhead- note type and length 
of time 
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It was then possible to calculate the distance between bear and boat using the 
triangulation equation: 
_
 V \ A boat ~ - A bear' ^1 boat ~ 1 bear' 
Where D is the distance from the bear to the viewing vessel; X and Y refer to the 
UTM coordinates of the bear or boat. 
I used three different descriptive techniques to examine potential changes in bear 
behaviour as the distance to the viewing vessel changed. First, bear activity budgets were 
examined with changing distance to the closest vessel; to facilitate analysis, distances 
were separated into categories. The K'tzim-a-deen Grizzly Bear Sanctuary interim 
protection plan states that no viewing within the sanctuary should take place closer than 
30 m to a bear (Government of BC, 1993). Other research suggests that grizzly bears 
generally react more strongly when stimuli is closer than 75 m (McLellan & Shakleton, 
1989), and react most strongly to the presence of aircraft or people when they are less 
than 150 m away (McLellan & Shakleton, 1989). As a result, the first three distance 
categories were 0 m- 30 m, 31 m- 75 m, and 76 m-150 m. The final three distance 
categories: 151m- 250 m, 251 m- 350 m, 350+ m, were based on observations in the 
field. 
I also used bear alert distance and potential threshold distances of displacement to 
examine bear behaviour in response to changing bear-boat distance. Alert distance was 
defined as the point where a bear first exhibited vigilance behaviour as a vessel 
approached. Potential threshold distance of displacement was defined as vigilance 
followed by traveling (walking or running), which eventually led to unobservable. There 
were occasions when these behaviours could take place in that order, but over 20 min or 
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more. To be included in this descriptive summary, all behaviours had to be observed 
within five min of the vigilance response. The bear-boat distance at which the vigilance 
was observed was considered to be the potential distance of displacement. 
A maximum of two viewing vessels could be sampled simultaneously. When more 
than two boats were in the area, I recorded the behaviours of the two boats closest to the 
bear, regardless of if vessels changed position in the water, and made general comments 
in field notes pertaining to the behaviour of the other vessel(s). 
Samples contained a maximum of three phases: 1) "before" -the research vessel was 
the only one present; 2) "after" - at least one other vessel, in addition to the research 
vessel, was present; and 3) "post-viewing" - all other vessels had departed the area, and 
the research vessel was again the only one present. Very few samples contained a "post-
viewing" period; therefore, all data associated with "post-viewing" were eliminated in 
analysis. There was no way of recording exactly when bears became aware of additional 
vessels, so I assumed that a bear could see and hear a vessel once I could (typically 
within one km). Activity budgets were calculated for both "before" and "after" periods 
within each sample. For samples that contained no "before" period (the research vessel 
was not the first on the scene) activity budgets were calculated for an "after" period only, 
3.1.3 Data Analysis 
The principles of qualitative data triangulation (Lackey & Gates, 1997; Waltz et al., 
1991) were used throughout data analysis; summary data notes were used to support 
statistical analyses by providing potential explanations of aberrant data and/or analyses 
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conducted with small sample sizes. Quantitative data were analysed using Statistics 
Package for the Social Sciences (SPSS, version 14.0, SPSS Incorporated, 2006). 
Bear activity budgets were calculated for each sample through the summation of time 
spent in each behaviour, and division of that sum into the total length of time for the 
sample (MacHutchon, 2001; White et al., 1999). Only activity budgets for bears with 
more than three samples were used in analyses; quantitative data of all other bears were 
excluded. Bear behaviour in the presence of one boat, the research vessel (control data), 
was compared to behaviour in the presence of two or more boats (experimental data). 
These activity budgets reflect bear behaviour while occupying shoreline habitat and 
cannot be extrapolated to the individual bear's behaviour over a general 24-h period. 
Because they were the baseline that all other experimental data were compared to, 
bear behavioural reactions to the research vessel over time were examined. To assess if 
bears displayed changing reactions to the research vessel over time, bear behaviour 
activity budgets were plotted against sample dates throughout the field season and 
visually examined. 
Comparing bear activity budgets for the period "before" (only the research vessel 
present) and "after" (additional vessels present, e.g., viewing vessels) periods was done 
using Kruskal-Wallis, and paired t-test statistical analyses. 
Bear behaviours were separated into five categories for analysis: unobservable, 
running, vigilance, foraging, and walking were all analysed using Kruskal-Wallis tests 
because they could not be transformed to meet the assumptions of parametric tests. I used 
one Kruskal-Wallis test to compare differences between the proportions of time 
individual bears spent in each behaviour; this was done separately for data from both 
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"before" and "after" periods. With a second Kruskal-Wallis test, I compared the levels of 
all five behaviours between periods (before and after) for each individual bear. 
The Kruskal-Wallis analyses included all data for individual bears whose samples 
included a "before" and/or an "after" period (i.e., samples with only an "after" period, or 
only a "before" period were also included in these analyses). To account for potential 
pseudoreplication, data of an individual bear was not collected more than once per day 
with the same number of boats present. 
To control for confounding variables dependent on the time of sampling (e.g., 
weather, tides, time of day, and previous interactions with another bear/boat) I used a 
paired t-test to compare individual bear behaviour in samples that contained both a 
"before" and "after" period. These paired t-tests were executed in Microsoft Excel 
(Microsoft Office XP, Microsoft Corporation, 2002), and were the most powerful 
statistical tests that could be executed on the data. 
During a viewing session it was common for more than one viewing vessel to 
approach a bear. I hypothesized bear behaviour would change as the number of viewing 
vessels in the area increased beyond two. To address this hypothesis, I visually examined 
bear activity budgets in the presence of two boats, and three or more boats. Activity 
budgets were calculated for the portion of the sample from the moment when three boats 
were in the viewing area to the moment when all boats or the bear had departed the 
viewing area. 
During a viewing session, boat captains would continually manoeuvre boats to 
improve viewing conditions for their clients. This included changes in speed, bearing of 
approach, and cessation and restarting of the vessel's motor (if water current and tidal 
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conditions permitted). I hypothesized that these changes in boat behaviour would result in 
changes to bear behaviour. The frequencies of an individual bear's behavioural response 
to specific boat behaviours were analysed with a X2 contingency table; boat behaviour 
made up table rows, and bear behaviour table columns (Zar, 1996). How long the bear 
engaged in that behaviour was not used in this analysis; I tallied the number of times a 
bear displayed a specific behaviour (e.g., vigilance, foraging) when a boat changed its 
behaviour. All calculations for contingency tables were calculated in Microsoft Excel 
(Microsoft Office XP, Microsoft Corporation, 2002). To ease visual representation of this 
data, proportions of behavioural reactions to boat behaviour were plotted; frequencies of 
behavioural reactions were used to calculate the X2 contingency table. 
Means and standard errors of individual bear activity budgets for each distance 
category were calculated; I then compared activity budgets from each distance category 
with Kruskal-Wallis tests. Mann-Whitney U tests were used to compare alert distances 
and potential displacement distances between control and experimental samples for 
individual bears. 
3.2 Results 
Data collection times totalled 375.75 h: 167.5 h in the morning, 146 h in the 
afternoon, and 62.25 h in the evening. I collected a total of 109 samples: 49 with only the 
research vessel present, and 60 with additional vessels in the viewing area. 
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3.2.1 Area Use By Bears and Tourists 
a) Grizzly bear area use observations 
I observed a total of 43 individual grizzly bears, 14 of which were cubs. Three of 
these cubs were weaned in late May; in subsequent samples I classified these three 
individuals as subadults. Throughout the summer there were five females with cubs, and 
eight adult males sighted (Table 3.3). Several bears that have been observed in the 
K'tzim-a-deen Valley each year were recognized by park rangers and tour operators as 
residents. There were, however, numerous bears that were not recognizable by the 
rangers or tour operators. 
Although bears were first seen on May 7, 2005, for the first week less than five 
individuals were observed. I made the first observations of mating/courting behaviour on 
May 19, 2005, and observed the highest intensity and frequency of mating/courting 
behaviours in the last week of May and the first two weeks of June. 
During May and June, bears were observed foraging primarily on Lyngbye's sedge 
(Carex lyngbei), but also commonly consumed Pacific razor clams (Siliqua patuld), giant 
Pacific cockles (Trachycardium qudragenarium), Pacific blue mussels (Mytilus edulis), 
and various species of barnacles {Semibalanus spp.). It was during this time that bear 
sightings along the inlet shores were at their highest (Figure 3.1). In July, I observed 
bears foraging on fruits, such as salmonberries (Rubus spectabilis) and Pacific crab 
apples (Mains fused). These food sources were identified through my binoculars during 
data collection and by examining a foraging site after a bear's departure during the pre-
test period. By late-July, salmon (Onchorhynchus spp.) were abundant in the valley; the 
arrival of salmon coincided with a decrease in bear sightings. During this time, it was 
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Table 3.3: Summary of age and sex classes within observed portion of grizzly bear 
population. 
Bear Sex/Age Class 
Cubs (with females) 
Adult Female 
Adult Male 
Subadult (sex unknown) 
Female with Cubs 
Adult (sex unknown) 
Subadult (female) 
Total 
Number Observed 
11 
8 
8 
6 
5 
3 
2 
43 
1 
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Figure 3.1: Bear sightings in the K'tzim-a-deen Inlet and Sanctuary- summer 2005. Dates 
were classified as: pre-mating season (May 7, 2005 - May 18, 2005); mating season 
(May 19, 2005 - June 11, 2005); post-mating season (June 12, 2005 - July 4, 2005); and 
low tourist season (July 5, 2005 - July 31, 2005). Error bars represent standard deviation. 
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more common to see the bears traveling between creek mouths, or resting along creek 
shores. One five-year-old female was observed a total 27 times. On average, however, 
individuals were observed between eight and 15 times, as was the case for all three 
weaned cubs, one subadult, one mating female, three family units, and three (of the four) 
dominant males in the area. These males were observed mainly in courting and mating 
behaviour with various females; the last sighting was June 18, 2005. 
I only saw one family group (a female with three yearling cubs) in both the estuary 
and inlet; nine individual bears were only sighted in the estuary or adjacent Larch Creek 
boundaries. Six of these belonged to family units (two females with two cubs each), two 
were subadults of unknown sex, and the last was an adult female. All other individuals (N 
= 30) were only observed in the inlet. 
b) Vessel area use 
I sighted vessels in the inlet a total of 253 times: the majority of these were associated 
with five different tour operators (Table 3.4). Sunchaser Eco-tours and Ocean Light II 
Adventures were the only operators permitted within the sanctuary boundaries, their 
clients were flown into the K'tzim-a-deen Inlet and their sailboats were anchored at two 
different mooring sites inside the sanctuary boundary for three to four days. Tourists were 
taken up the estuary and along the inlet shores with inflatable vessels with four-stroke 
engines. Both operators arrived in the K'tzim-a-deen Inlet during the first week of May 
and remained until June. The Ocean Light II departed the K'tzim-a-deen Inlet on June 12, 
2005 and the Sunchaser remained until June 28, 2005. During July and August, the 
Sunchaser returned periodically depending on tourist demand. 
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Table 3.4: Frequency of Different Vessels and Operators in the K'tzim-a-deen Inlet, 
2005 
Vessel Sighted 
Palmerville 
Sunchaser 
Adventure Tours (large) 
Ocean Light 
Private Vessel 
Adventure Tours (small) 
Prawner/Crabber 
Seashore Charters B 
Government Vessel 
Seashore Charters A 
Fishing Charter 
Total # of vessels sighted 
Total # 
of sightings 
44 
36 
45 
27 
37 
25 
13 
6 
8 
8 
4 
253 
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The remaining three operators conducted day tours of the K'tzim-a-deen Inlet. Prince 
Rupert Adventure tours, hereafter Adventure Tours, and Seashore Charters transported 
clients from Prince Rupert to the K'tzim-a-deen Inlet (two h each way) for two h of bear 
viewing. Both companies used two aluminium vessels for bear-viewing tours; Adventure 
Tours' vessels had a seating capacity of 12 or 38 people (referred to as Adventure small 
and large respectively), whereas Seashore Charters' vessels could seat 38 or 40 people 
(referred to as Seashore A and B respectively). The last day that Adventure Tours and 
Seashore Charters conducted tours to the K'tzim-a-deen Inlet was July 21, 2005 and July 
19, 2005 respectively. 
The last operator, Palmerville Adventures, flew clients from Prince Rupert to a base 
camp at the mouth of the K'tzim-a-deen Inlet for approximately two h of bear viewing. 
Palmerville Adventures was the only operator to conduct tours consistently through 
August. In addition to these main operators, speedboats owned by fishing charter 
companies, private vessels, government vessels (e.g., RCMP, Department of Fisheries 
and Oceans), and commercial boats (e.g., crab and prawn fishermen) would occasionally 
enter the inlet. 
Vessel and plane traffic in the inlet was highest during the latter part of May, but did 
not decrease substantially throughout June and July (Figure 3.2). Plane traffic was sighted 
a total of 59 times, the majority of which was associated with Ocean Light II Adventures, 
Sunchaser Ecotours, or Palmerville Adventures. Options for scenic flight tours over the 
K'tzim-a-deen Valley and other parts of BC's Northwest Coast were available to tourists 
and occasionally observed. 
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Figure 3.2: Summer Boat and Plane Traffic in the K'tzim-a-deen Inlet, 2005. Boat and 
plane traffic was separated into the same date categories as bear sightings throughout the 
summer. Error bars represent standard error. 
66 
3.2.2 Bear Behaviour in the Presence of the Research Vessel 
Of the 49 control samples obtained, nine individual bears were sampled more than 
three times, and nine others sampled less than three times. For eight of the nine most 
sampled bears, foraging was most commonly recorded, followed by travelling (mainly 
walking). All other behaviours, including levels of vigilance and unobservable, were 
observed at much lower proportions (Figure 3.3). The actual percentage of time spent 
foraging varied between individuals. Standard deviation for bear 6 was very high (37.0), 
demonstrating a high level of variation in behaviour between samples, whereas bear 5 
was more consistent in behavioural patterns (as reflected by a lower standard deviation of 
15.1). 
Bear 3, a female with one cub, was the only bear whose percent time walking 
exceeded that of foraging (more consistency in foraging levels is reflected by a low 
standard deviation). This bear spent more than 60% of its time unobservable in two of the 
three samples, demonstrating the challenges associated with obtaining repeated and 
complete samples of some bears. Her cub (bear 5) displayed very different levels of 
vigilance post-weaning. 
Displacement by conspecifics was observed with mating pairs in conjunction with 
courting, males would chase females into the forest and vice versa. I observed 16 
occasions where a bear departed the shoreline when another more dominant bear arrived. 
While observing courting or mating pairs, one bear appeared more likely to depart the 
shoreline as a vessel approached. For example, I commonly observed bears 9 and 10 
together. Of this pair, the female (bear 10) was likely to go into the forest as reflected by 
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Figure 3.3: Individual bear activity budgets in the presence of the research vessel. Mean 
percent behaviour time was calculated between samples for individual bears. Errors bars 
represent standard deviation. Numbers above error bars indicate sample size. 
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shorter sample length (as low as eight min), whereas the male was usually observed for 
more than one h. 
There was the possibility that bears were becoming more tolerant of the research 
vessel throughout the field season, thus potentially changing the baseline to which all 
other data was compared. To assess any potential impacts of the research vessel on bear 
behaviour over time, I visually examined bear behaviour over time to address this 
potentially confounding relationship (Figures 3.4a-d). 
The data show a high level of variation, both among bears and within individual 
bears; few consistent patterns were evident. The relationship between walking and 
foraging for some bears appeared slightly inversed, particularly for bear 6 who spent the 
bulk of its time walking and little time foraging in the last sample. This sample was just 
short of four min, however, and cannot be regarded as evidence of a behavioural change 
over time. 
Bear 9 showed a lower rate of foraging (coinciding with higher rates of unobservable 
and vigilance) towards the end of May, and an increase in mid June (Figures 3.4c-d). 
Differences in foraging levels may be due to several factors including an increased 
tolerance for the research vessel, and the cessation of mating season. 
3.2.3 Bear Behaviour In the Presence of Two or More Vessels 
Although summary data notes discussed the number of boats in the area, attributing a 
bear's reaction to any one particular vessel could not be done without potential bias. 
Therefore, information from the summary data notes is only reflective of the bears' 
reactions to approaching boats in general; reactions varied from no reaction at all to near 
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immediate disappearance (Table 3.5). Eleven of 25 bears displayed no reaction to 
approaching vessels the majority of the time, but only bear 8 consistently displayed no 
reaction. As vessels approached, bear 20 consistently disappeared, and three other bears 
displayed this reaction most often. Five individual bears were most frequently observed 
walking or running away from the vessel before disappearing into the forest. With the 
exception of bears 8 and 22, all bears observed more than five times were found to react 
several different ways to approaching vessels. The remainder of this section will address 
the statistical analyses that were executed on the data with additional support provided 
from reference to Table 3.5. 
Although all behaviours were tested for differences between individuals using another 
series of Kruskal-Wallis tests, only the level of vigilance was significantly different 
between individuals (P = 0.002; N = 76). This difference supports the individual variation 
found in the descriptive analyses discussed in the previous section. 
The results of the Kruskal-Wallis tests show that Bear 1 significantly increased 
vigilance levels (P = 0.01) after the arrival of additional vessels (Table 3.6). Bear 2's 
level of running increased significantly (P = 0.034) in the presence of two or more 
vessels. This result concurs with the summary data notes; twice bear 2 walked/ran away, 
and five times bear 2 walked/ran away and disappeared as vessels approached. 
Bear 1 showed no significant changes in behaviour when samples that contained both 
"before" and "after" data were analysed with the paired t-test (Table 3.7). Of 35 
observations, this bear was observed to have no reaction 20 times and only disappeared a 
total of three times (Table 3.5). The paired t-test results for bear 14, however, showed a 
significant decrease in vigilance (mean "before" = 19.3%; mean "after" = 3.32%); this 
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disagrees with the summary data notes, which recorded this bear going into cover five 
times out of seven when approaching vessels were 150 - 250 m away. On two occasions 
this bear returned shortly (1 min and 15 min later) after the additional vessel had departed 
the area. This apparent contradiction in results is discussed at length in the discussion of 
this Chapter (Section 3.3). 
3.2.4 Bear Behaviour as the Number of Vessels Increased from Two to Three or 
More 
For 22 of 60 experimental samples, two or more tourist vessels were present; 14 of 
these samples involved bears 1, 5, and 6. Changes in bear behaviour as the number of 
vessels in the viewing area increased beyond two were not apparent in this descriptive 
analysis (Figure 3.5). Bears 5 and 6 appeared to decrease foraging levels more than bear 
1, but consistently large standard errors suggest high levels of variation between mean 
behaviour proportions of individual bears. Bear 5 was never unobservable with two 
vessels in the viewing area, but was unobservable 17.4% of the time with three or more 
vessels present. 
Many individuals may have a stimulation threshold; should this be exceeded, the 
individual may be more likely to depart the shoreline habitat. Excerpts from the summary 
data notes discuss two such occasions in more detail. 
"The [large aluminium boat 1] moved in to watch [bear 16] with her 3 
cubs and the [large aluminium boat 2] was not far behind, [bear 16 
appeared] calm at first... the two boats tried to move closer. They did 
get quite close to her (within 50m)... the [large aluminium boat 2] kept 
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starting its engine and idling and turning it off... [bear 16] started 
wandering a bit more and staring at the two boats in front of her. She 
stopped eating... She wandered into the shadows of the forest [with 
her cubs]..." 
June 16,2005 
"... The [large aluminium boat 3] spotted [bear 17] with her 3 cubs 
and moved in for a closer look. The [medium aluminium boat] was 
coming in -550 m behind. Then the [large aluminium boat 1] started 
coming in too. [bear 17] was restless, spending -1/2 her time being 
vigilant. All scans were directed towards the inlet, when she stared 
towards the inlet, she stared at each boat (including mine) for 10-20 
seconds before putting her head in the grass again... " 
June 18, 2005 
These entries describe how two different females with three yearling cubs each 
reacted to being viewed by several boats at once. On two previous occasions, both with 
only one additional boat present, bear 16 displayed little to no vigilance (0.43% and 0%). 
On the occasion described above her level of vigilance was 11.99%; there were two other 
occasions when this bear walked/ran away and disappeared into the forest as vessels 
approached (Table 3.5). In the second sample discussed above, bear 17's level of 
vigilance was 7.97%, but in previous experimental samples her vigilance levels were 
4.13% and 2.77%. 
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3.2.5 Bear Behavioural Responses to Changing Boat Behaviour 
When the boat was slowly approaching the bear, both bears 1 and 5 exhibited 
relatively high frequencies of foraging, but bear 14 exhibited the highest frequency of 
foraging when a vessel was executing a fast approach. Bears 1 and 14 were also 
frequently observed foraging when the boat was moving fast in a direction not directed 
towards the bear. The X2 contingency table showed that bear 1 displayed a significant 
increase in 'other' behaviours (X2 = 41.50, df = 25, P = 0.020) when the boat was 
executing a fast approach, but there were no other significant changes in bear behaviour 
as boat behaviour changed (Figure 3.6). 
3.2.6 Bear Behaviour with Changing Vessel Distance 
The closest the research vessel drifted to a bear was 52 m and the greatest distance 
data were collected from was approximately 1050 m. Control samples of bears 1, 4, 5, 
and 9 were analysed to see the effect of distance to the research vessel on bear behaviour 
(Figure 3.7). All bears appeared to display heightened levels of vigilance as the distance 
to the research vessel increased, although the results of the Kruskal-Wallis test did not 
reveal any significance. The only significant result was with Bear 9 who displayed higher 
levels of unobservable when the research vessel was 251 - 350 m away. 
Bear 4 showed its highest level of vigilance when the research vessel was at distances 
of 251 - 350 m, but bears 1 and 9 displayed their highest levels of vigilance at distances 
of 350+ m. At this same distance, bear 5 was vigilant 6.1% of the time, but also showed 
the highest rate of foraging. 
The same calculations were completed when other vessels were in the viewing area. 
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Activity budgets were based on the distance to the closest vessel; regardless of whether 
that was the research vessel or a tourist vessel. Tourist vessels would often approach 
bears as close as possible; therefore the smallest distance category was 0 m - 30 m 
(Figure 3.8). The only significant difference calculated was in the level of unobservable 
for bear 1, which was its highest when vessels were 0 - 30 m away, suggesting this bear 
sought cover when boats were at that distance. 
3.2.7 Bear Alert Distances with Approaching Vessels 
Samples where the subject bear did not display any vigilance behaviour were not 
included in the calculation of mean alert distances but are important to consider. There 
were seven control samples and 12 experimental samples where boats arrived and 
departed without bear 1 displaying any kind of vigilance behaviour. Raw data show that 
in two samples, she was vigilant only after the departure of additional vessels. Two 
experimental samples of bear 5 contained no vigilance behaviour; however, some form of 
vigilance was always observed in control samples. 
Bear alert distances varied among individuals (Table 3.8). Bear 6, a recently weaned 
cub, showed the greatest mean and the highest maximum alert distance (mean — 452 m, 
maximum = 550 m), regardless of how many vessels were in the area. The other weaned 
cub, bear 5, did not display a vigilance response until the research vessel was 100 m 
closer. Mean alert distances decreased for all bears as the number of vessels in the 
viewing area increased beyond one, but the Mann-Whitney U test only revealed that only 
distances for bear 14 decreased significantly (P = 0.011, df = 1). The calculated standard 
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Table 3.8: Comparison of mean alert distances for individual bears by number of vessels 
using Mann-Whitney U-Test analysis. 
# Of Boats = 1 
Mean Alert N 
Distance (m) 
1 278 3 
5 316 5 
6 452 3 
14 355 5 
# Of Boats = 2+ P 
Mean Alert N 
Distance (m) 
216 13 0.637 
168 3 0.297 
336 4 0.157 
246 6 0.011 
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deviations for all bears, with the exception of bear 14, were higher as a second vessel was 
approaching. 
3.2.8 Potential Threshold Distance of Bear Displacement with Approaching Vessels 
I defined the potential threshold distance of displacement as that distance where a 
bear first displayed vigilance as a vessel approached; it was assumed that vigilance was 
due to an approaching vessel. Samples that did not contain any kind of fleeing response 
or vigilance behaviour were not included in this analysis. This was the case for nine 
samples with bear 1, and two with bear 5. 
With only the research vessel present, bear 6 displayed the highest threshold distance, 
and bear 5 the lowest (Table 3.9). The data for bear 6 concurs with the alert distances 
calculated in the previous section. A high degree of variation between samples was 
reflected through a high range in displacement distance for individual bears. For all bears, 
the mean threshold distance of disturbance was lower with additional vessels in the area, 
meaning that the second vessel was able to get closer to the bear than the first vessel. 
None of these differences were significant, however. The degree to which the threshold 
distance changed as additional vessels entered the viewing area was not common between 
bears. Bear 14 displayed the most consistency with a calculated threshold distance 58 m 
closer as another vessel approached. 
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Table 3.9: Comparison of mean threshold distances of potential bear displacement using 
Mann-Whitney U-Test analysis. 
Bear 
ID# 
1 
5 
6 
14 
# Of Boats = 
Mean Threshold 
Distance (m) 
334 
229 
440 
358 
1 
N 
9 
3 
2 
3 
# Of Boats = 
Mean Threshold 
Distance (m) 
248 
88 
326 
300 
2+ 
N 
7 
2 
6 
8 
P 
0.186 
0.083 
0.505 
0.307 
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3.2.9 Results Summary 
A total of 43 individual bears were observed throughout the field season, and vessels 
were sighted in the inlet a total of 214 times. Peak times for bear and vessel sightings 
coincided with bear mating season (May 19 - June 11, 2005). Understanding bear 
behavioural responses to boat traffic in the K'tzim-a-deen Inlet was the primary reason 
BC Parks instigated this research effort in 2004. In order to best address this research 
objective, I attempted to analyse the data from a variety of perspectives. The data clearly 
show a high level of individual variation among and within individual bears. Bears spent 
most of their time foraging, although exact percentages in activity budgets was highly 
variable between bears. Statistically, some individual bears tested did appear to change 
their behaviour as the number of vessels in the viewing area increased beyond one. The 
results of the Kruskal-Wallis test show one bear increased levels of vigilance and another 
bear's proportion of running increased. Kruskal-Wallis tests also revealed a significant 
difference between levels of vigilance displayed by individual bears. The paired t-test, the 
most powerful of all statistical tests run in this thesis, revealed that one bear decreased 
vigilance levels in the presence of 2 or more boats. One bear was significantly more 
likely to engage in "other" behaviours (e.g., tree-rubbing, territory marking) as boats 
were executing a fast approach. Bear behaviour did not change as the distance to the 
research vessel decreased, with the exception of one bear that increased levels 
unobservable when the research vessel was 251-350 m away. When tourist vessels were 
present, one bear was found to significantly increase levels of unobservable when boats 
were within 30 m, but no other significant changes in bear behaviour were recorded. Bear 
alert distances and threshold displacement distances were not overly different from each 
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other, ranging within 216 - 452 m. Only one bear decreased alert distances as the number 
of vessels increased. Overall, some bears did change their behaviour when additional 
boats were in the viewing area, but how behaviours changed and to what extent was 
highly variable. 
3.3 Discussion and Suggestions for Bear Management 
3.3.1 Grizzly Bear Area Use 
I observed 43 individual bears in the K'tzim-a-deen Valley in the summer of 2005; a 
population estimate in 1991 found 51 individuals inhabiting the area (MacHutchon et al., 
1992). The purpose of my research was not to conduct a population estimate, but this 
discrepancy may be reflective of the need for a current population estimate. This future 
research need is addressed further in Chapter 5. 
Bears foraged mainly on Lyngbye's sedge and intertidal organisms in the spring, and 
salmon in the fall (similar to Ben-David et al., 2004; MacHutchon et al., 1992; Smith & 
Partridge, 2004). The energy content of intertidal forage species is not high enough to be 
efficiently consumed in large quantities, and thus is not effectively foraged by adult 
males (Smith & Partridge, 2004) who have higher energy requirements due to their larger 
body size (Hilderbrand et al., 1999; Rode et al., 2006). Intertidal foraging is an important 
source of protein for females (with or without cubs) and subadult bears (Smith & 
Partridge, 2004), and these were the only age/sex classes that I observed foraging on 
intertidal organisms. Intertidal habitat should, therefore, be specifically considered in 
management plans to ensure forage requirements for the largest sector of the K'tzim-a-
deen grizzly bear population are met over the long-term. 
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Bears frequently foraged in the same sedge flat for several consecutive days, and few 
individuals were observed in both the estuary and inlet. These observations may be 
attributable to territoriality, which has been demonstrated by individual bear use of 
salmon streams (Titus & Beier, 1999) and may be applicable to other highly productive 
foraging areas. Although this was not a focus of this research, future research conducted 
in the area should better quantify territoriality by focusing on which inlet section bears 
are observed to occupy and for how long. 
Understandably, management efforts have focused on the area falling within the 
K'tzim-a-deen Sanctuary boundaries, namely the estuary and adjacent tributary creeks. 
These regulations may not benefit grizzly bears occupying the inlet shores because they 
may not be using habitat within the sanctuary boundaries. These bears, however, are still 
members of the grizzly bear population that the K'tzim-a-deen Sanctuary is mandated to 
protect. Some management efforts should therefore be focused specifically on the inlet 
shoreline and the bears using this area as their primary habitat. 
I recorded 16 occasions where a bear was displaced from the shoreline by another 
bear, either in aggression or as a consequence of mating behaviour. Displacement by 
conspecifics can have bearing on the spatial distribution of grizzly bears over the 
landscape (Gibeau et al., 2002), and result in strong aversion by individual bears towards 
certain conspecifics (Smith et al, 2005). Dominant males will often displace other 
age/sex classes from foraging areas (Ben-David et al., 2004). The absence of dominant 
males combined with the fact that subadult males are most likely to emigrate/migrate 
from other areas (Wielgus & Bunnell, 2000) may explain the abundance of subadult bears 
sighted post-mating season. Adult males are also likely to displace females with cubs 
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(Wielgus & Bunnell, 2000), who are continually aware of the infanticidal threat from this 
dominant cohort (Ben-David et al., 2004). An inverse relationship between female 
reproductive success and the number of dominant males in an area has been found 
(Wielgus & Bunnel, 2000). In the summer of 2005,1 observed two females with yearling 
triplets and one female with twin cubs of the year, all of which I observed in the 
following year. The absence of adult males during the summer and fall combined with 
the abundance of high quality forage may be contributing to the reproductive success of 
the grizzly bear population in the K'tzim-a-deen Valley. 
3.3.2 Grizzly Bear Activity Budgets 
When the research vessel was the only one present, most bears were observed 
foraging more than 50% of the time. This result concurs with previous research in the 
K'tzim-a-deen Estuary (Pitts, 2001), Knight Inlet (Nevin & Gilbert, 2005), the Yukon 
(MacHutchon, 2001), and Alaska (White et al., 1999). Research on grizzly bear foraging 
has focused on salmon streams (Gende & Quinn, 2004), and uses results to frame 
management implications for riparian areas (Titus & Beier, 1999). Although the bears in 
the K'tzim-a-deen Valley do forage on salmon in the latter parts of the summer and into 
fall (MacHutchon et al., 1992), there are relatively few locations along the inlet shore 
where this behaviour is easily observed. Grizzly bears usually travel less than 1000 m 
between foraging sites along salmon streams, do not travel to more than one salmon 
stream, and visit the same section of stream each year (Titus & Beier, 1999). This 
predictability explains why I commonly observed bears traveling between streams or 
resting at creek mouths, and why I frequently sighted the same individual at the same 
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creek. To date, there is no tourist viewing of salmon streams and there is no industrial 
development in the forests adjacent to salmon streams. Therefore, the associated 
management implications associated with bears foraging on salmon in the K'tzim-a-deen 
Inlet are limited, provided that wildlife-viewing platforms along side salmon streams are 
not developed. This management issue is addressed further in Chapter 5. 
Vigilance levels varied among individuals, but were usually between 0% and 10%. 
Previously documented vigilance levels for bears inhabiting the K'tzim-a-deen Estuary 
were also subject to a high degree of individual variation (Himmer, 1996), but ranged 
from 10% - 15%o (Pitts, 2001). Habitat in the estuary is more resource rich than along the 
inlet (MacHutchon et al., 1992). With several discontinuous foraging areas spread over a 
much larger distance, the inlet inherently supports a lower density of grizzly bears. The 
higher density of bears within the estuary may be positively correlated with a higher 
probability of bear to bear interactions, thus explaining why bears frequenting the estuary 
may have slightly higher levels of vigilance. 
Individual variation in bear activity budgets was apparent throughout my results; this 
is similar to other grizzly bear populations in the Yukon (MacHutchon, 2001), and 
Montana (White et al., 1999). Variation between age/sex classes in other populations has 
also been documented (MacHutchon, 2001; Nevin & Gilbert, 2005); this may be partially 
related to an increase in intraspecific interactions during mating season (MacHutchon, 
2001), or along salmon streams that support a high density of grizzly bears (Ben-David et 
al., 2004; Gende & Quinn, 2004). In the K'tzim-a-deen Valley, intraspecific competition 
was observed more frequently during courting and mating season, when I observed 
several pairs of bears whose behaviour appeared highly influenced by the other. Because 
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behaviours of bears appeared highly dependent on conspecifics during this time, mating 
season may represent a period of heightened sensitivity for some individual bears that 
would otherwise be more tolerant of boat traffic. Boat traffic in the inlet peaked during 
mating season; rather than limit boat traffic during this peak tourism season, management 
plans should consider specific regulations for the viewing of mating pairs. In particular, 
minimum viewing distances should be greater, and viewing durations should be shorter 
for mating pairs than for lone bears (exact minimum viewing distances and viewing 
durations are discussed in detail in Chapter 5). Boat captains also need to be sensitive to a 
bear's reaction; if one bear of a mating pair departs the shoreline habitat (or displays 
signs of increased restlessness), the viewing vessel should immediately depart the area 
rather than view the remaining, more tolerant bear. 
3.3.3 Grizzly Bear Behaviour in the Presence of Tourist Vessels 
Grizzly bear behavioural reactions to increasing boat traffic in the K'tzim-a-deen 
Inlet were highly variable, both within and among bears. Some bears consistently 
departed the shoreline as vessels approached, and others showed little to no reaction 
(Table 3.5); this implies that some bears were disturbed by approaching vessels whereas 
others were not. Some bears were displaced from the shoreline habitat by an approaching 
vessel one day, but not on another day. Similar evidence of variation in response to 
stimuli has been found in Katmai National Park in Alaska where one bear decreased area 
use in the presence of people and another increased area use (Olson & Gilbert, 1994). 
Variability such as this precludes conclusive findings regarding the potential impacts of 
tourism on the K'tzim-a-deen grizzly bear population in its entirety. 
90 
Levels of vigilance varied significantly among bears when more than one vessel was 
present. With the exception of bears 1 and 14 bear activity budgets tested with the 
Kruskal-Wallis test and paired t-test test showed no change in vigilance as the number of 
boats increased beyond one. This implies that most bears are not impacted by tourism, 
but observations regarding vigilance and resting behaviours may depend on an animal's 
physiological condition, which can be hard to interpret (Beale & Monoghan, 2004). 
Variability in an individual bear's vigilance response was shown with the Kruskal-
Wallis and paired t-test results for bear 1. The former analysis showed an increase in 
vigilance levels, while the latter revealed no behavioural changes in the presence of 
additional vessels. This discrepancy may be an artefact of the analysis performed, the 
Kruskal-Wallis used "before" and "after" data from all samples, whereas the t-test only 
used samples that contained both a "before" and an "after" period. In this way, the paired 
t-test accounted for several confounding variables attributable to the time of sampling 
(e.g., tides, time of day etc). Because of this and its parametric nature, the Paired t-test is 
the more powerful statistical test. The Kruskal-Wallis test, however, used a much higher 
sample size (N = 28, as opposed to N = 6). The power of these two tests is not the same, 
thereby, rendering comparisons of precision and accuracy difficult. Discrepancies 
between test results suggest there were occasions where bear 1 increased vigilance in the 
presence of additional vessels, but this response was not consistent and may have been 
due to confounding variables not accounted for in the Kruskal-Wallis test. 
Increased vigilance levels do have the potential to impact energy intake (White et al., 
1999), but I did not find any decreases in foraging in conjunction with altered vigilance. 
It therefore seems unlikely that energy expenditure or intake changed significantly for 
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bear 1. Some bears may devote extended time to vigilance or foraging bouts rather than 
interrupting foraging behaviours with intermittent vigilance behaviour (Rode et al., 
2006), which may explain why bear 1 's foraging rate remained unaltered. Individual 
fitness may not be overtly impacted by an increase in vigilance behaviour. 
The results pertaining to bear 14 were opposite to bear 1; the Kruskal-Wallis showed 
no significant change in vigilance levels, but the paired t-test revealed a decrease in 
vigilance. Again, the paired t-test is the more powerful test and is more likely to reflect an 
actual change in vigilance as vessels approached. This appears counterintuitive; I 
hypothesized that if viewing vessels disturbed a bear, the animal would increase its level 
of vigilance. By becoming less vigilant it appears that bear 14 was not disturbed by the 
presence of viewing vessels. Females with cubs in Knight Inlet displayed similar results, 
perhaps due to the absence of dominant and potentially infanticidal males, who were 
more likely to be displaced by tourism (Nevin & Gilbert, 2005). All samples of bear 14, 
however, were obtained later in the season when there was a lack of adult males in the 
area. Although it seems plausible that bear 14's behaviour was largely influenced by the 
presence or absence of conspecifics, the summary data notes conflict with these 
conclusions by suggesting that bear 14 was more likely to depart the foraging area as 
additional vessels approached, thus terminating the sample. For four samples, this bear 
departed the shoreline within 10 min of the arrival of another vessel. 
Although the above discrepancy between results was only observed with one 
individual bear, it does raise a potential problem with behavioural data analyses that only 
use one form of data or data from one behaviour (i.e., vigilance) to create conclusions. 
Discrepancies between the summary data notes and statistical analysis may be evidence 
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of how examining only one data source does not necessarily reveal all aspects of a 
problem; rather numerous sources of data must be investigated another before robust 
conclusions can be made. For example, increased vigilance can only be used as a measure 
of disturbance if the animal is not displaced from the habitat and behaviour sampling can 
continue. In this case, summary data notes were able to provide a potential alternative 
explanation as to why vigilance decreased. In addition, if behaviours are to be used as 
potential indicators of disturbance, vigilance levels should be examined in combination 
with other behaviours like traveling and unobservable. Vigilance behaviour may be more 
useful as a cue to approaching vessels that a bear may be displaced from the habitat, the 
consequences of which are far more likely to impact individual fitness. I observed 50 
occasions when a bear disappeared as a vessel was approaching the shore. Although 
causality cannot be attributed to the approaching vessel for each of these observations, 
the risk of habitat displacement for some bears along in the K'tzim-a-deen Inlet is 
apparent. 
Spatial and/or temporal habitat displacement in response to tourism has been 
documented with other grizzly bear populations (DeBruyn et al., 2004; Naves et al., 
2001; Nevin & Gilbert, 2005; Smith, 2002; White et al., 1999). In cases where animals 
are displaced by tourism, alternate habitats where people are not permitted are important 
in minimizing impacts (Burger & Gochfeld, 1998). Impacts on individual fitness can be 
incurred if displacement leads to decreased foraging levels associated with reduced 
energy intake, and increased energy expenditure linked to seeking forage elsewhere 
(White et al., 1999). Bear 2 was found to significantly increase its levels of running in the 
presence of additional vessels. This bear not only incurred increased energy expenditure, 
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but was also forced to leave the highest quality habitat available. If individual bears are 
continually displaced from the highly productive shoreline habitat of the K'tzim-a-deen 
Inlet, the potential for negative impacts on individual fitness are high. 
Bears are more likely to use high quality habitat during times when people are 
inactive (Gibeau et al., 2002), and human traffic can reduce habitat effectiveness 
rendering prime habitat sub-optimal (Hood & Parker, 2001). Viewing in the sanctuary is 
temporally regulated by the tidal cycle and only possible during high tide. There is no 
similar natural restriction on viewing in the inlet, where I observed vessels viewing bears 
as early as 700 h and as late as 2200 h. Bears temporally displaced by human presence in 
the inlet are more likely to develop nocturnal behaviour patterns (Klinka & Reimchen, 
2002; Smith, 2002). The impacts of this temporal change are unknown. 
Unfortunately, potential habitat displacement due to approaching vessels was difficult 
to prove because the bears most likely to depart the foraging area as a vessel approached 
were also the most difficult to sample repeatedly. Currently, spatial and temporal habitat 
displacement along the K'tzim-a-deen Inlet does not appear to be a significant problem, 
but the potential does exist. Furthermore, habitat displacement by vessels should be 
considered additive to displacement events caused by conspecifics. Management plans 
should provide a temporal refuge for bears that are more likely to be displaced from the 
shoreline habitat by approaching vessels; this should involve limitations on times of day 
when wildlife-viewing vessels are permitted to conduct business in the inlet (discussed in 
more detail in Chapter 5). 
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3.3.4 Habituation, Tolerance, and Threshold Distances of Disturbance 
The concept of habituation is often considered in bear-viewing management plans. 
Some areas use purposeful habituation of bears to ensure human safety and minimal 
impacts to the bears themselves (Matt & Aumiller, 2002). The Interim Management Plan 
for the K'tzim-a-deen Sanctuary, however, specifically states that purposeful habituation 
is not to be used as a management tool (Government of BC, 1994). The remainder of this 
discussion addresses the complex topic of habituation and its potential impact on my 
study's results pertaining to threshold distance of disturbance. 
An individual bear's level of habituation is influential on research outcomes; 
acknowledging this may help reduce error and potential bias in methodology and 
analysis. To accurately test habituation requires repeated measures of an individual's 
response to controlled replication of the same stimulus, typically difficult in grizzly bears 
research (Smith et al., 2005). Furthermore, the creation of an experimental design that 
accurately defines which individuals are habituated can be bound by circularity; 
individual bears are classified as habituated based on the researchers' definition. 
Although circular arguments can be avoided depending on the research questions posed 
and the experimental design employed, this was not the case with my research; thus level 
of habituation could not be used as a variable in analysis. 
Through observations of individual bears and discussions with park rangers, it 
became apparent that some individual bears were more tolerant of viewing tourism than 
others, which could influence my results. These individuals were also the most frequently 
viewed because they were less likely to depart the shoreline as vessels approached. This 
variable is likely a contributor to the individual variation apparent throughout Section 3.3. 
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I could not test which individual bears were habituated, and I was also unable to test if 
habituated behaviours were due to a lack of negative interactions with conspecifics or 
with people. Without understanding whether the ultimate causation of behaviour is a 
habituation to humans, or an individual disposition of tolerance resulting from 
habituation to conspecifics, I feel the term tolerance (the intensity of disturbance that an 
individual will abide without responding in a defined way) (Smith et al., 2005) is more 
appropriate to describe behavioural manifestations of little reaction or response to 
approaching vessels. 
I witnessed several behaviours characteristic of increased vigilance/disturbance as 
vessels or conspecifics approached an individual bear (e.g., yawning, salivating, staring at 
source of disturbance, huffing, lip-popping). Internal reactions, such as increased heart 
rate, may be a response to violation of a bear's overt reaction distance that is not overtly 
visible to the researcher (Herrero et al., 2005). A bear's overt reaction distance is 
individual and a bear may experience an energetically costly internal reaction before any 
overt reactions are observed; therefore, distances greater than the point where a bear first 
exhibits an alert or fleeing response should be implemented in management plans 
(Herrero et al., 2005). By examining threshold distances of displacement and alert 
distances, I endeavoured to obtain a more comprehensive account of exactly when a 
bear's overt reaction distance was violated. 
The more high quality forage available, the more grizzly bears the area supports 
(Hilderbrand et al., 1999), and grizzly bears living in these high-density areas tend to 
have small overt reaction distances (Herrero et al., 2005). The shorter a bear's overt 
reaction distance, the less likely a person or vessel is to violate it and the higher the bear's 
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level of tolerance (Smith et al., 2005). The K'tzim-a-deen valley likely supports one of 
the highest densities of grizzly bears in BC (MacHutchon et al., 1992); by extension it 
may be assumed that the bears of the K'tzim-a-deen Valley exhibit low overt reaction 
distances and higher tolerance to disturbance. My research showed that the alert distances 
for individual bears ranged from 278 m to 452 m, and threshold distances of 
displacement varied from 229 m to 440 m (Tables 3.9 and 3.10). Grizzly bears in open 
habitat have been more likely to seek cover when the stimulus was 150 m away 
(McLellan & Shackleton, 1989). In Alaska, bears observed at distances of less than -30 
m were observed running away most often, whereas at distances greater than -100 m 
bears appeared unaware of the observers (Jacobs & Schloeder, 1992). The distances that I 
calculated for the K'tzim-a-deen Inlet are considerably greater, and may be due to a 
lower density of bears in the K'tzim-a-deen Valley (in comparison to populations in 
Alaska), which may contribute to greater overt reaction distances. Another potentially 
confounding variable is the medium of human movement. Sound travels farther over 
water than land, and sight lines along the inlet may be greater than through a forested 
terrestrial area. Thus bears along the K'tzim-a-deen Inlet may be aware of approaching 
vessels at greater distances than areas where bears are viewed from land-based areas. 
When bear activity budgets were compared between bear-boat distance categories, I 
found that bear 9 was more likely to seek cover when the research vessel was between 
251- 350 m away, but bear 1 did not display a similar reaction until additional vessels 
approached her to within 30 m. Bear 1 was the only bear who was viewed at distances 
less than 76 m, suggesting a much lower overt reaction distance than that of other bears. 
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The discrepancy between mean alert distances, threshold displacement distances, and the 
behaviour proportions analysis are exemplary of the variation between bears. 
There did not appear to be a great difference between the point at which individual 
bears first displayed a vigilance response and the point at which they departed the 
shoreline. This implies that some bears may depart the foraging area shortly after their 
overt reaction distance has been violated and they first display a vigilant response. 
Furthermore, except for bear 14, threshold distances did not significantly change as the 
number of boats in the viewing area increased. This implies that the approach of one 
vessel may be enough to violate a bear's overt reaction distance. 
As the number of vessels in the viewing area increases, a bear's overt reaction 
distance may be subject to change. Summary data notes discussed two occasions where 
two females with cubs displayed higher vigilance levels when being viewed by four 
vessels. Their increased vigilance during these samples may be reflective of a changing 
overt reaction distance, or an exceeded threshold of stimulation. Boat captains 
approaching a bear that is already being viewed must pay particular attention to any 
changes in that bear's behaviour, and be willing to either maintain a greater viewing 
distance or depart the area. 
Vessels were sometimes able to approach bears much closer than the calculated mean 
alert distances, evidence of the variation in a bear's overt reaction distance. This 
confounds management decisions further, particularly because most tour operators 
believe that their clients' satisfaction greatly increases with decreased bear-boat distance 
(this question was addressed through the visitor surveys and will be discussed in Chapter 
5). 
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With the high degree of individual variation in overt reaction distance and tolerance 
levels (within and among bears) it is extremely difficult to apply one recommended 
distance to the grizzly bear population of the K'tzim-a-deen Valley. It is equally difficult 
to install a minimum approach distance for each individual bear. My results are also an 
artefact of small sample sizes and consequently may not be accurate representations of a 
bear's overt reaction distance; these results should be viewed as rough projections that 
managers could use to designate conservative minimum viewing distances. 
It is unavoidable that some bears will become more tolerant of being viewed as 
tourism in the K'tzim-a-deen Inlet persists over time, regardless of whether purposeful 
habituation is barred from the management plan. Nonetheless, individual variation in 
response to approaching vessels is an advantage to the viewing industry and to managers. 
There are individual bears in the K'tzim-a-deen Inlet that are more tolerant of being 
viewed and are less likely to be displaced from the shoreline habitat, but there are other 
individuals who are less tolerant of being viewed and can potentially incur energetic costs 
and decreased fitness in response to tourism. Management needs to take these less 
tolerant individuals into consideration when developing a plan that ensures the continued 
proliferation of the whole K'tzim-a-deen grizzly bear population. Tour operators need the 
skills required to recognize which individual bears are most tolerant, as well as exercising 
prudence in all approaches so as not to displace non-tolerant individuals. These and other 
management options will be discussed further in Chapter 5. 
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Chapter 4: Visitor Perceptions of Bear-Viewing in the K'tzim-a-deen inlet 
In addition to minimizing potential impacts of tourism on animal species, wildlife 
viewing attractions must also inevitably provide an experience that will satisfy visitor 
expectations and foster an appreciation for the resource (Schanzel & Mcintosh, 2000). To 
maximize the recreational benefits of visitors, the manager requires a clear indication of 
how the expectations of users are satisfied (Duffus & Dearden, 1993), and an 
understanding of the inherent diversity in visitors' attitudes and preferences (Fredman & 
Emmelin, 2001). In the second field season, visitors to the K'tzim-a-deen Inlet were 
asked to complete a survey upon the conclusion of their tour. 
4.1 Survey Methods 
4.1.1 Survey Design 
The visitor survey consisted of four sections (Appendix III), each designed to answer 
one of the research objectives outlined in Section 1.1. At the end of each bear-viewing 
trip, the survey administrator recorded details regarding individual bear encounters on a 
separate form (Appendix IV). At the end of each tour, the tour guide completed the 
survey administrator form, which was designed to assess several variables addressed in 
the survey's visitor satisfaction portion. The form required the following information for 
each bear encounter: closest distance to the bear, duration of viewing, level of bear 
activity observed, and bear visibility. Bear-boat distances were estimated (in m) and the 
duration of viewing was recorded (in min). Levels of bear activity and bear visibility 
were recorded on five point scales based on observations from the 2005 field season; 
these were included on the reverse of the survey administrator forms (Appendix IV). 
100 
To address the inherent complexity of visitor satisfaction, tourists were asked 
questions regarding satisfaction with several specific aspects of their tour, including 
viewing distance and duration, observed animal behaviour, and number of individuals 
viewed. Satisfaction with various social aspects of the tour was also measured; these 
included the number of people onboard, the layout/handling of the vessel for viewing, 
and the friendliness of the crew. Each of these variables was addressed through a series of 
closed-ended questions in the form of a five-point Likert scale ranging from "extremely 
dissatisfied" to "extremely satisfied"; a similar scale was used to address overall tour 
satisfaction. Visitors were also asked to state which tour aspect contributed most to their 
overall satisfaction. 
The second section of the survey examined visitors' perceived impacts of tourism. 
First, in two separate yes/no questions, visitors were asked if they thought there were 
positive or negative impacts of tourism on the grizzly bears of the K'tzim-a-deen Valley 
and their conservation. They were then asked to define what those impacts were with an 
open-ended question as a closed-ended question could have introduced bias in the 
visitors' answers. Visitors were also asked to rate the overall impacts of tourism on a five 
point Likert scale ranging from "extremely negative" to "extremely positive"; an option 
of "neutral" was included. 
A five-point Likert scale ranging from "strongly oppose" to "strongly support" was 
used to determine visitor support for potential management regulations. All questions in 
this section were based on current regulations for the K'tzim-a-deen Sanctuary and 
included requiring minimum approach distances, limiting the number of vessels viewing 
a bear, and regulating viewing duration. These questions were designed to get an overall 
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impression of how management options would be received by visitors if applied in the 
inlet. Visitors were not asked to define exactly what the management regulations should 
be because they were not provided with adequate background information regarding 
biological impact research or wildlife management techniques. 
Educational programming was another management tool assessed for support. Formal 
educational programming is in the early stages of development in the K'tzim-a-deen 
Valley and could be an integral part of future management plan amendments. In the 
management section of the survey, visitors were asked to rate their support for requiring 
interpretive programming on all tours. To understand what kinds of educational materials 
would be most appreciated, visitors were asked to check any educational materials they 
would like to see as part of their tour. Because the K'tzim-a-deen Sanctuary is a co-
managed park, visitors were asked if they would like their chosen educational materials 
to focus on grizzly bears, Tsimshian culture, or both. 
The final section of the survey assessed various sociodemographic details of the 
visitor: sex, age, education level, and country of residence. The respondents' previous 
wildlife-viewing experience was addressed through three closed-ended questions; 1) how 
many times had they visited the K'tzim-a-deen Valley (local experience); 2) how many 
wildlife viewing excursions they had planned for this vacation (trip frequency); and 3) 
how many times they had participated in wildlife viewing in the past 12 months (annual 
frequency). 
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4.1.2 Survey Data Collection 
Four tours were used to pre-test the survey from June 2, 2006 to June 9, 2006, 
resulting in a total of 75 completed surveys. Throughout the pre-testing period, survey 
questions were progressively refined to increase clarity and understanding (Uyarra et al., 
2005). Meetings with tour operators and guides to seek their input regarding question 
phrasing and inclusion/exclusion ensured their support. Tour guides also assisted with the 
editing of the survey administrator form. Surveys collected during the pre-test period 
were not included in data analysis due to substantial changes in the specific wording of 
several questions. The final survey was just over four pages long, comprised 18 questions 
and was administered from June 10, 2006 to July 18, 2006. 
Data were collected in the form of a census; the population being defined as all 
tourists, aged 18 and over, who participated in day long boat-based bear-viewing trips 
from Prince Rupert to the K'tzim-a-deen Inlet between June 10, 2006 and July 18, 2006. 
The only tour operators conducting this style of tour were Adventure Tours and Seashore 
Charters, and both participated in survey administration. Tour guides administered 
surveys towards the conclusion of the tour. Due to slightly more complicated logistics, 
and inherent differences in tour type, tours that included an overnight stay or a scenic 
flight to or from the K'tzim-a-deen Inlet were not included. For each tour, one completed 
survey administrator and all distributed surveys were placed in a sealed envelope, which 
were collected from tour company offices every three to five days. 
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4.1.3 Survey Analysis 
Answers to survey questions were coded to facilitate analyses in SPSS (version 14.0, 
SPSS Incorporated, 2006). With a census, there is no sampling variability attributed to 
calculated statistics because all analyses are executed with data from the entire population 
(Statistics Canada, 2007). Inferential statistics were, therefore, inappropriate and all data 
were summarized and analysed descriptively. Without inferential statistics, differences 
between means are "significant"; any variation between means is a reflection of an actual 
difference. Because means between groups were unlikely to be exactly the same, this led 
to an abundance of differences in my results. For each descriptive analysis, I discussed 
the groups that displayed the greatest differences. Sociodemographic variables were used 
as the independent variables in most analyses and were compared to visitor satisfaction, 
perceptions of impacts, and management support. 
Overall satisfaction was summarized and descriptively compared within 
sociodemographic groups. Mean scores between surveys for each individual aspect of 
satisfaction were also compared. For each survey, a total satisfaction score was created 
through the summation of coded responses for individual aspects of satisfaction; this was 
another way of comparing total satisfaction within sociodemographic groups. A principal 
component analysis (PCA) was run on the various aspects of satisfaction to determine if 
any aspects could be grouped together to explain the majority of variance. 
The objective data on the survey administrator forms were used to assign quality 
ratings pertaining to different aspects of the tour. These ratings were then compared to 
visitors' satisfaction with various aspects of the bear viewing tour, namely the closest 
distance to bears, visibility of bears, bear activity level, number of bears seen, and 
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viewing duration. For each variable, tours were broken into three categories based on the 
data provided by the survey administrator form and relevant information gathered from 
the 2005 field season. The same bear-boat distance categories used in Chapter 3 were 
used for this analysis. Survey administrators recorded three different levels of bear 
activity and visibility throughout the summer; each observed level was designated as a 
separate category of tour quality. By examining a histogram of the number of bears 
viewed for all tours, three distinct categories were created by separating the normal 
distribution into three parts along a bell curve (i.e., one to three bears [five tours], four to 
five bears [seven tours], and more than six bears [four tours]). The minimum viewing 
duration recorded was 10 min; therefore, time categories were separated into three 
segments (10 - 19 min, 20 - 29 min, and 30+ min). Most tours viewed more than one 
bear, and survey administrators recorded data for each bear viewed separately. Therefore, 
tour quality for each variable was assigned based on the highest value recorded for that 
tour overall. For example, tour quality for bear-boat distance was assigned based on the 
closest recorded distance for all bears viewed. For each variable tested, mean visitor 
satisfaction was compared between tour quality categories. 
Mean visitor satisfaction levels for each variable were also compared between 
sociodemographics groups using cross-tabulation. This basic technique is used to 
examine the relationship between two categorical variables with the option of controlling 
for additional layering of variables. In this case, tour quality was compared with visitor 
satisfaction and layered with the specific sociodemographic variable (e.g., sex). The 
analysis offered a measure of association and agreement for the nominal and ordinal data. 
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The open-ended questions regarding visitor perceptions of impact were coded, 
summarized descriptively, and compared within sociodemographic groups. 
Support for management regulations was examined from two different perspectives. 
Mean support levels for each potential management regulation were compared to see 
which regulations were most supported or opposed. A total management score was 
created for each survey by summing individual management regulation responses within 
each survey. Mean total management scores were then compared between the various 
sociodemographic groups. A PCA with Varimax rotation (SPSS, 2006) was run on the 
management options to discern any potential components defined by several management 
options. Finally, results regarding what kinds of educational materials visitors wanted to 
see available were summarized and discussed descriptively. 
4.2 Survey Results 
A total of 307 visitors on 16 separate tours were asked to complete the survey. On 
four tours, surveys were not distributed; twice this was due to rough seas (prohibiting 
people's ability to read and/or write), and twice surveys were not on board the vessel 
upon departure from Prince Rupert. In all, I collected 281 completed surveys from the 
two tour companies, and calculated a response rate of 91.5%. Some visitors did not 
complete the survey due to slight seasickness, some were not interested, and several 
couples completed one survey (rather than one survey each). 
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4.2.1 Sociodemographic Characteristics of Respondents 
Of the 281 surveys returned, males completed 133 (47.5%) and females 144 (51.2%). 
Only seven people (2.5%) were return visitors to the K'tzim-a-deen valley; 270 people 
(96.1%) were first time visitors. The highest percentages of visitors were between 45-55 
and 56-65 years of age (Table 4.1). 
Over half of the visitors were Canadian residents; the United States of America 
(USA) was the second most cited country of residence. The remainder of visitors were 
from mainland Europe, the United Kingdom (UK), and Australia or New Zealand. The 
majority of visitors participating in bear viewing in the K'tzim-a-deen Inlet were 
educated at the university level, 18% of whom had completed a graduate degree. 
The bulk of visitors to the K'tzim-a-deen Inlet were not members of a conservation 
organization. Of the 19.9% who were members of conservation organizations, 59.5% 
listed memberships with national organizations such as Ducks Unlimited in Canada, 
Rocky Mountain Elk Foundation in the United States, and the Royal Society for the 
Protection of Birds in the United Kingdom. Seventeen people (20.24%) stated they were 
members of local (provincial, state, municipal) conservation organizations, and 11 
(13.1%) were members of international organizations such as the World Wildlife Fund. 
Nearly half of the visitors to the K'tzim-a-deen Inlet had participated in some form of 
wildlife viewing at least once in the past two years (Table 4.2). A slightly lower 
percentage of visitors were planning at least one more wildlife-viewing excursion during 
their vacation; 6.4% said they were planning three or more other similar excursions. 
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Table 4.1: Sociodemographic characteristics of visitors to the K'tzim-a-deen Inlet, 
summer 2006 
Characteristic 
Percent 
of 
Respondents 
Age 
18-25 
26-34 
35-44 
45-55 
56-65 
66+ 
Country of Residence 
Australia/New Zealand 
Canada 
European Country 
Other 
United Kingdom 
USA 
Level of Education 
High School 
Post Secondary Degree 
Postgraduate Degree 
Other 
Conservation Organization 
Member 
Yes 
No 
Sex 
Male 
Female 
6.4 
16.0 
14.9 
26.0 
22.8 
12.8 
6.8 
53.7 
11.0 
0.8 
8.9 
15.3 
27.1 
50.5 
18.1 
0.4 
19.9 
77.6 
47.3 
51.2 
Table 4.2: Wildlife viewing experience of visitors to the K'tzim-a-deen Inlet, summer 
2006 
Previous Viewing Experience Percent Of Respondents 
# Of times viewing on this trip 
0 
1 
2 
3 
4+ 
59.8 
17.8 
12.1 
3.6 
2.8 
# Of times viewing in past two years 
0 51.6 
1-2 30.2 
3-5 11.4 
6-9 1.8 
10+ 2.5 
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4.2.2 Overall Visitor Satisfaction 
When asked to rate their satisfaction with the tour overall, 196 people (69.8%) and 67 
people (23.8%) stated they were extremely satisfied or fairly satisfied respectively. Six 
(2.1%) people were neutral, and 12 (43%) people marked either extremely or fairly 
unsatisfied. Mean tour satisfaction was 4.55/5 (SD = 0.86), and the mean total 
satisfaction score between all surveys was 67.10/75 (SD - 7.61). Differences between 
mean total satisfaction scores were found within all sociodemographic groups (Table 
4.3). 
Level of education had the biggest influence on overall satisfaction; people with 
postgraduate degrees were more satisfied than all other groups. The group displaying the 
lowest level of satisfaction were people who had completed an "other" form of education 
(mainly trade school); there were only four people in this category and the standard 
deviation was quite high (14.0). 
First time visitors to the K'tzim-a-deen Valley were 8.5% more satisfied (mean = 
67.49, SD = 6.41) than repeat visitors (mean = 61.14, SD = 8.93). Overall satisfaction 
was impacted by visitor country of residence as well, with people from Europe displaying 
the lowest levels of mean satisfaction. Although visitors from Australia and New Zealand 
displayed the highest mean levels of satisfaction, similarly high results were found with 
residents from all other countries. Differences in total satisfaction score between ages, 
sexes, members/non-members of conservation organizations, and viewing experience 
categories were low. 
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Table 4.3: Comparisons of total satisfaction scores within sociodemographic groups. 
Maximum total satisfaction score = 75. 
Sociodemographic 
Group 
Category with Highest 
Satisfaction 
(Mean Score) 
Category with Lowest 
Satisfaction 
(Mean Score) 
Range 
between 
highest and 
lowest score 
Level of Education 
Number of Visits to 
K'tzim-a-deen Valley 
Country of Residence 
Age 
Viewing Experience 
Sex 
Conservation 
Organization Member 
Postgraduate Degrees 
(69.55) 
First Time 
(67.49) 
Australia/NZ 
(69.19) 
35-44 
(68.36) 
Advanced 
(67.49) 
Female 
(67.5) 
No 
(67.37) 
Other 
(59.25) 
Repeat Visitor 
(61.14) 
Europe 
(64.74) 
18-34 
(66.62) 
Intermediate 
(66.96) 
Male 
(67.18) 
Yes 
(67.14) 
10.3 
6.35 
4.45 
1.74 
1.53 
0.32 
0.23 
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Most visitors (59.8%) stated that an aspect of the tour relating to viewing bears was 
most important to their overall satisfaction (Figure 4.1). The top three aspects 
contributing the most to satisfaction were the visibility of the bear, the number of bears 
seen, and distance to bears. How the boat was handled to facilitate viewing was nearly as 
important as the duration of viewing. Very few people cited bear activity level, the 
number of people on the boat, seeing other wildlife, or the amount of air traffic in the 
inlet as being the most important aspect contributing to their satisfaction. 
Although tour aspects related to bears contributed most to visitor satisfaction, tourists 
were more satisfied with aspects of the tour not directly related to bears. The highest 
responses of "extremely satisfied" were associated with the friendliness of the guide 
(92.2%), and the crew (89.3%). Visitors were also "extremely satisfied" with the quality 
of interpretive information provided (75.8%), and the way the boat was handled for 
viewing (77.2%). For all aspects tested, the majority of responses fell into the "extremely 
satisfied" category, with the exception of bear behaviour and other wildlife sightings 
where visitors were "fairly satisfied" most often (49.1%) and 41.6% respectively). 
Through the PC AI identified four different components that explained 63.7% of the 
variation in visitor satisfaction; I labelled these as bears observed, tour logistics, crew 
satisfaction, and traffic satisfaction (Table 4.4). The bears observed component explained 
the greatest amount of variation and contained only aspects directly related to the bears 
viewed. The tour logistics satisfaction component involved the weather/water conditions, 
boat layout, and other wildlife seen. A third component, crew satisfaction, was defined by 
the friendliness of the guide/crew, and the traffic satisfaction component was defined by 
other boat or air traffic in the inlet. 
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Figure 4.1: Tour aspect of most importance to visitors' satisfaction. N : 
did not answer this question. 
238; 43 people 
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Table 4.4: Primary components of satisfaction aspects as determined by principal 
components analysis. Underlining indicates aspects of satisfaction included in each 
component. 
Aspect of Satisfaction 
Bear visibility 
Distance to bear 
Boat handling 
Viewing duration 
# of bears 
Bear Behaviour 
# of people 
Sighting other wildlife 
Water/weather conditions 
Boat Layout 
Quality of Interpretive 
Information 
Friendliness of Guide 
Friendliness of Crew 
Air traffic 
# other boats 
Bears 
Observed 
0.809 
0.808 
0.798 
0.676 
0.628 
0.558 
0.508 
0.112 
0.273 
0.325 
0.173 
0.166 
0.212 
-0.025 
0.337 
Component 
Tour 
Logistics 
0.107 
0.204 
0.165 
0.258 
0.249 
0.464 
0.305 
0.780 
0.632 
0.539 
0.495 
0.040 
0.122 
0.136 
0.035 
Crew 
Satisfaction 
0.187 
0.189 
0.172 
0.229 
0.047 
-0.039 
0.081 
0.048 
0.038 
0.174 
0.462 
0.915 
0.898 
0.127 
-0.018 
Traffic 
Satisfaction 
0.050 
0.051 
0.002 
0.172 
0.230 
0.045 
0.303 
0.131 
0.102 
0.014 
-0.021 
0.086 
0.062 
0.872 
0.795 
Initial Eigenvalues 5.638 1.554 1.315 1.046 
I examined mean satisfaction for each component within sociodemographic groups; 
differences were only found with the "bears observed" component. On average, first time 
visitors displayed a mean satisfaction level 9% higher than repeat visitors. Differences 
were also found between countries of residence; people from Australia were calculated to 
have the highest satisfaction with "bears observed", 5.8%, 4.5%, and 2.8% higher than 
residents from the UK, the USA, and Canada respectively. 
4.2.3 Actual Bear-Viewing Tour Quality and Perceived Visitor Satisfaction 
Even though visitor satisfaction remained high for all tours, it decreased most 
substantially as actual tour quality decreased for bear-boat distance, number of bears 
viewed, and bear activity level (Figure 4.2a-e). I considered satisfaction to decrease if the 
mean for one tour quality rating was at least 0.5 lower on the five point Likert Scale than 
another. 
Visitor satisfaction with bear-boat distance was at it highest when boats were 0 - 30 m 
away and lowest when bear-boat distance was 76 - 150 m. Some sociodemographic 
groups did not follow this general trend, however, and were most satisfied when bear-
boat distance was between 31m and 75 m. Such was the case with residents of 
Australia/New Zealand (mean = 5.0, SD = 0.0), people who had completed high school 
(mean = 5.0, SD = 0.0), and people with postgraduate degrees (mean = 4.75, SD = 0.50). 
A viewing duration of 20 - 29 min rendered slightly higher mean satisfaction than 
both 10-19 min and > 30 min. Both intermediate and experienced wildlife viewers were 
most satisfied with viewing durations > 30 min, whereas beginner wildlife viewers were 
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Figure 4.2: Tour quality and visitor satisfaction for five different aspects of bear-viewing 
tours in the K'tzim-a-deen Inlet. Error bars indicate one standard deviation around the 
mean. Numbers above bars indicate sample size for tour category. 
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most satisfied with viewing durations of 20 - 29 min. Females were most satisfied with 
viewing durations of 30+ min, but males were least satisfied with this viewing duration. 
The only inverse relationship observed between visitor satisfaction and tour quality was 
recorded with bear activity level. Visitor satisfaction was highest when bears were "very 
active" and lowest when bears were "extremely active". No sociodemographic group was 
most satisfied when bears were classified as "extremely active". For most of the surveys 
(N = 226) the bear was classified as "fairly active" and mean satisfaction remained high. 
Experience level impacted visitors' satisfaction with bear activity: first time visitors and 
beginner wildlife viewers were most satisfied when bears were "very active"; repeat 
visitors and advanced wildlife viewers were most satisfied when bears were "fairly 
active". Canadian residents were the only ones to be most satisfied with "very active" 
bears; all other visitors were most satisfied with "fairly active" bears. 
As the number of bears sighted increased from one to three to more than six mean 
visitor satisfaction increased. Some sociodemographic groups, Australia/New Zealand 
residents and people aged 56 - 65, were exceptions to this trend and were least satisfied 
after viewing four to five bears (mean = 4.63, SD = 0.52; mean = 4.31, SD = 1.01 
respectively). 
Overall mean satisfaction did not change considerably as bear visibility changed. 
When the bear was visible "half the time" people were consistently extremely satisfied, 
but only one tour recorded this level of visibility. When the bear's body was visible "the 
majority of the time" mean satisfaction was similar to when the bear was visible 
"throughout". Most categories of socio-economic groups showed a slight decrease in 
satisfaction as visibility quality increased from "majority of the time" to "throughout". 
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Exceptions were recorded for all age groups from 18 - 44, and people from 
Australia/New Zealand who showed higher satisfaction levels when the bear was visible 
"throughout". 
4.2.4 Visitor Perceptions of Impact 
Visitors most frequently believed the overall impacts of the tourism industry on the 
grizzly bears of the K'tzim-a-deen Valley were fairly positive (39.9%) or neutral 
(38.8%); 12 people (4.3%) thought impacts resulting from the tourism industry were 
negative (Figure 4.3). Negligible differences were found between sex, level of education, 
and previous wildlife viewing experience categories. People aged 35-44 had the most 
positive (mean = 3.95, SD = 0.80) and people aged 26 - 34 the least positive (mean = 
3.50, SD - 0.79) perceptions of impacts. Canadians' perceptions of impacts (mean = 
3.79, SD = 0.81) were more positive than people from the UK (mean = 3.21, SD = 0.83), 
and non-members of a conservation organization (mean = 3.73, SD = 0.79) perceived 
more positive impacts than members (mean = 3.41, SD = 0.85). 
When asked what the positive impacts were, 94 (32.0%) people noted an increased 
awareness/ appreciation/understanding of grizzly bears and their habitat (Table 4.5). 
Fifty-one (17.3%) people cited an increase in support for conservation efforts and the 
creation of protected areas; increased financial support for these efforts was stated an 
additional 16 times (5.4%). The opportunity to have a first-hand experience with grizzly 
bears was cited 22 times (7.5%) and was often tied to either an increase in awareness or 
an increase for support of protected areas. Forty people (13.6%) said that water-based 
viewing had less of an impact than land-based viewing and was safer for bears and 
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Figure 4.3: Visitor perceptions of overall impact of tourism on grizzly bears in the 
K'tzim-a-deen Inlet. N = 281. 
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Table 4.5 Visitor defined positive impacts on grizzly bears resulting from tourism. 
Results are from open-ended visitor survey question asking people to describe the 
potential positive impacts of tourism on grizzly bears in the K'tzim-a-deen Valley and 
their conservation. 
Positive Impact 
Frequency 
of Percent 
Response 
Increased awareness/appreciation/understanding 
Increased support for conservation efforts/ protected areas 
Increased personal education 
Water-based viewing is safer, has less impact 
First hand experience 
Increased financial support for conservation/ protected areas 
Other 
Well managed park/area 
May lead to more informed political decisions 
94 
51 
40 
40 
22 
16 
14 
12 
5 
32.0 
17.3 
13.6 
13.6 
7.5 
5.4 
4.8 
4.1 
1.7 
Total 294 100 
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tourists. Some visitors said that "seeing a grizzly bear with my own eyes" made them 
more likely to support efforts to protect "these magnificent creatures". Others noted that 
seeing the area and gaining a better understanding of grizzly bear ecology would lead 
them, and in turn their elected government, to make better informed political decisions 
(1.7%). 
When asked what negative impacts could results, most of the 102 responses were 
stated as potential future impacts (demonstrated by the frequency of the prefix "if). For 
example, 25% said that "if there were too many boats/tours/people negative impacts 
could result (Table 4.6). Nineteen people (10.8%) thought negative impacts could result 
if tour operators were disrespectful or unscrupulous in the way they conducted business. 
Several visitors, however, explicitly commented that this was not the case in the tour they 
were on. Of the impacts that related to bears, 16.5% (N = 29) thought tourism had the 
potential to disturb or alter bear behaviour, and 15.3% (N = 27) thought tourism may 
cause bears to become habituated. Potential habitat alteration or destruction was cited six 
times. Water pollution in the form of gas and emissions from boats, garbage overboard, 
and noise was cited 27 times (15.3%) as a potential negative impact on the bears and their 
habitat. 
4.2.5 Visitor Support for Management Options 
Visitors were asked to rate their support or opposition for several potential 
management options (e.g., regulating bear-viewing distance and duration, or the number 
of vessels viewing one bear at a time). Scores for all management options were totalled; 
the mean total management score across all surveys was 33.87/45 (SD = 7.22). Those 
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Table 4.6 Visitor defined potential negative impacts on grizzly bears resulting from 
tourism. Results are from open-ended visitor survey question asking people to describe 
the potential negative impacts of tourism on grizzly bears and their conservation. 
Negative Impact 
Frequency 
of Percent 
Response 
If too many boats/tours/people 
Disturbance/alteration of bear behaviour 
Habituation of bears 
Pollution- noise, fuel, garbage 
If disrespectful/unscrupulous operators and tourists 
Management related concerns (i.e., if not appropriately 
managed) 
Not with this tour 
Habitat alteration/ destruction 
Other/don't know 
44 
29 
27 
27 
19 
10 
10 
6 
4 
25.0 
16.5 
15.3 
15.3 
10.8 
5.7 
5.7 
3.4 
2.3 
Total 176 100 
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visitors aged 56 - 65 were slightly more supportive of management (mean = 35.67, SD = 
7.89) than people aged 18-25 (mean = 29.56, SD = 10.70). People from the UK were 
more supportive of management options than people from other countries in Europe 
(mean = 37.76, SD = 5.71; mean = 32.00, SD = 7.62 respectively). Females had slightly 
higher mean total management scores than males (mean = 34.90, SD = 7.01; mean = 
33.05, SD = 6.80 respectively), and first time visitors to the K'tzim-a-deen Inlet were also 
more supportive of management options than repeat visitors (mean = 34.19, SD = 6.71; 
mean = 28.29, SD = 13.01 respectively). Level of education impacted management 
support; people with postgraduate degrees were most supportive (35.82, SD = 6.46), 
while people with some high school education were the least supportive (29.14, SD = 
7.11). Wildlife viewing experience level and members/non-members of conservation 
organizations had little influence on overall management support. 
Regulating that all viewing be done from boats and limiting the number of boats per 
day in the inlet were the two management options that received the most support (Figure 
4.4). The management options that received the least support were permitting only one 
tour per operator per day, and limiting the number of people on the outside deck of a 
vessel. Although distance to bears was largely stated as the most important aspect to 
visitor satisfaction, people were supportive of the instigation of minimum bear-boat 
distances, but they were less supportive of regulating that only one boat view a bear at a 
time. Overall, all management options were supported as none had a mean below 3.0 
(neutral). 
The PCA that was executed on support for management options showed a total of 
43% of the variance was explained by one component, which I labelled "bear interaction 
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Figure 4.4: Visitors support for various potential management options regulating tourism 
in the K'tzim-a-deen Inlet. Error bars indicate one standard deviation around the mean. N 
= 281. 
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management". An additional 11% was explained by a second component, which I 
labelled "tour logistic management" (Table 4.7). Similar to the results of the PCA run on 
aspects of satisfaction, bear interaction management was comprised of management 
options directly relating to bears, and tour logistic management was defined by 
management options regulating aspects of the tour itself. When each component was 
examined with socio-economic categories, a deeper understanding of the variation 
between total management scores was rendered. Differences in mean total management 
score between the age groups and country of residence were explained by varying 
support for bear interaction management, whereas differences between first time and 
repeat visitors were explained by variation in support for tour logistic management. 
The most commonly requested educational materials were pamphlets and interpretive 
programming. Materials focusing on grizzly bear ecology were requested more 
frequently than materials focusing on Tsimshian culture (Figure 4.5), however, 181 
people requested pamphlets and 118 requested interpretive programs showcasing 
Tsimshian culture. Interpretive programming delivered on tours covers both Tsimshian 
culture and grizzly bear ecology, but emphasis on Tsimshian culture varies between 
operators. My results suggest that although people want the tour to focus on grizzly bear 
ecology, there is interest in learning about the Tsimshian culture as well. Relatively few 
people were interested in having a DVD available for purchase or access to signs/posters 
with information about grizzly bears or Tsimshian culture. Seventeen people provided no 
response to these questions. 
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Table 4.7: Primary components of management support as determined by principle 
components analysis. Underlining indicates specific management options included in 
each component. 
Management Option 
Times of day 
# Boats/day 
Bear-boat distance 
Viewing duration 
One boat/bear 
All tours with interpretation 
One tour/operator/day 
All viewing from boats 
# People outside 
Component 
Bear Interaction 
Management 
0.815 
0.779 
0.744 
0.655 
0.505 
-0.009 
0.321 
0.137 
0.500 
Tour Logistic 
Management 
0.041 
0.114 
0.282 
0.448 
0.454 
0.774 
0.600 
0.562 
0.554 
Initial Eigenvalues 3.933 1.031 
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Figure 4.5: Educational materials requested by visitors to the K'tzim-a-deen Inlet. N 
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summary. 
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4.3 Discussion 
Sociodemographic factors (e.g., country of residence, age, education level) can 
influence visitors' perceptions of impact and satisfaction with a tourist destination (Deng 
et al., 2003). The average visitor participating in day trip bear-viewing tours to the 
K'tzim-a-deen Inlet during the summer of 2006 was middle aged, Canadian, and 
educated at the university level. Most visitors had never traveled to the K'tzim-a-deen 
Valley before, were somewhat experienced wildlife viewers, and were not members of 
conservation organizations. The remainder of this chapter will discuss visitor survey 
results in relation to the literature and within the context of visitors' sociodemographic 
characteristics. Integrated management implications that combine the survey results with 
the bear behaviour results will be discussed in Chapter 5. 
4.3.1 Overall Visitor Satisfaction 
Visitor satisfaction with bear-viewing tours in the K'tzim-a-deen Inlet was high; only 
4% of visitors stated dissatisfaction with their experience. Similarly high levels of 
satisfaction have been recorded at other wildlife viewing destinations in New Zealand 
(Schanzel & Mcintosh, 2000), Australia (Orams, 2000; Valentine et al., 2004), and Belize 
(Grossberg et al., 2003). General measures of satisfaction typically receive uniformly 
high ratings (Herrick & McDonald, 1992), so these results are not surprising. Satisfaction 
is more likely to be achieved when customers choose the experience that most closely 
matches their individual wilderness preferences (Latu & Everett, 2000). Tourists visiting 
the K'tzim-a-deen Valley choose between five different tour operators, and thus five 
different bear-viewing experiences. Without examining the differences in overall visitor 
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satisfaction among different kinds of tours, very little variability in overall satisfaction is 
expected. 
Visitors' expectations of their wildlife viewing experience are strongly correlated to 
satisfaction levels (Akama & Kieti, 2003; Schanzel & Mcintosh, 2000). Expectancy 
theory proposes that people participate in selected recreational activities with the 
anticipation that this will fulfill defined needs, motivations, or other desired states 
(Manning, 1999). From the perspective of managers, visitor satisfaction is the process 
whereby visitor expectations are linked to actual perceptions of their experience (Latu & 
Everett, 2000). If high levels of satisfaction are a reflection of expectations being met, it 
appears that first time visitors to the K'tzim-a-deen Inlet, people with higher levels of 
education, and residents of Australia/New Zealand had the most easily met expectations. 
By extension, the expectations of people with lower levels of education (high school and 
other), visitors from Europe, and repeat visitors were not as easily met. The expectations 
of repeat visitors would likely be largely based on their previous viewing experiences in 
the K'tzim-a-deen Valley (Hughes & Morrison-Saunders, 2003), and dependent on the 
details of their previous tour. Without conducting a pre- and post-tour survey to 
thoroughly examine how visitor expectations are met, these relationships are speculative 
but may be useful for future research planning efforts. 
Due to lack of variability, measures of overall satisfaction are of limited usefulness in 
understanding relationships between outdoor recreation opportunities and experiences 
(Manning, 1999). Several factors of a tour contribute to tourist satisfaction, and each 
affects perceived satisfaction differently (Orams, 2000). By examining different aspects 
of the bear-viewing tour, I hoped to discern which aspects provided tourists with the most 
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and least satisfaction. Previous research has demonstrated that the scenery or setting 
attributes of an area can be substantial contributors to visitors satisfaction, whereas 
perceptions of crowding or disruptive behaviours by other tourists are considerable 
detractors from satisfaction (Herrick & McDonald, 1992; Whisman & Hollenhorst, 
1998). Only a small portion of total variance in trip satisfaction is explained by 
perceptions of crowding, however, and satisfaction can remain high despite this and other 
social variables (Dawson & Watson, 2000). In the case of wildlife viewing, Manfredo 
and Larson (1993) emphasize that experience outcomes are the ultimate goal and 
motivation of the visitor, whereas settings and activities are the means to achieving that 
goal. Wildlife viewers will have different expectations and motivations, which in turn 
effects what aspects of the experience are most important to their satisfaction. Visitors to 
the K'tzim-a-deen Inlet were mostly "extremely satisfied" with the number of people on 
their tour, suggesting that this aspect did not detract from satisfaction levels even if it was 
a significant contributor to overall satisfaction. The two aspects contributing most to 
visitor satisfaction in the K'tzim-a-deen Inlet were bear visibility, and number of bears 
seen; distance to bears was also fairly important. Therefore, visitors were not overly 
concerned with the number of people on the vessel as long as they clearly saw many 
bears within a good distance. 
Results from the PCA conducted on aspects of satisfaction concur with this finding; 
individual aspects were reduced to three main variables, one involving the interaction 
with the bear, one pertaining to the logistics and handling of the boat, and another 
relating to personnel on board. Tours to the K'tzim-a-deen Inlet are marketed as bear-
viewing tours, which implies that people attending are most interested in seeing and 
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watching grizzly bears. Of the above components, satisfaction with bear interactions 
explained 37.6% of total variance in overall satisfaction. Visitors also stated that aspects 
related directly to the bears were the most important influences on their satisfaction, 
suggesting that all other aspects of the tour are secondary. My results concur with Orams 
(2000), who found that although several factors other than whales influenced visitor 
satisfaction, the whales themselves were the single most important influence on 
passenger enjoyment. When asked what could have made their whale watching tour more 
enjoyable, next to "more spectacular behaviour" visitors commented "less people" most 
often (Orams, 2000). Therefore, other social aspects of bear-viewing tours should not be 
discounted as contributors to satisfaction, especially because aspects dealing with tour 
logistics showed the highest levels of visitor satisfaction. 
The conceptual components of satisfaction are visitors' perceptions and expectations 
combined with the importance placed on specific aspects (Latu & Everett, 2000). A 
challenge to research and management is that expectations, perceptions, and importance 
are all subject to individual variability. This makes it exceedingly difficult in most 
research to distinguish situational effects from individual ones, as individual effects can 
never be completely factored out of survey research (Stewart & Cole, 1999). All of these 
variables are also subject to temporal variation; visitor satisfaction is not constant over 
time and can be influenced by subsequent developments and information (Latu & 
Everett, 2000). This stresses the importance of further research into visitor satisfaction 
with bear-viewing tours in the K'tzim-a-deen Inlet, particularly after amendments to the 
management plan have been made and implemented. 
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4.3.2 Actual Tour Quality and Perceived Visitor Satisfaction 
Although visitor satisfaction decreased with decreasing tour quality, it remained 
above 4.0/5 on the Likert Scale for all variables tested with the exception of bear activity 
level. This results shows that visitors were consistently "fairly satisfied" with their tour 
experience regardless of actual tour quality. Previous research examining changes in 
visitor satisfaction with decreasing distance to the focal animal have revealed conflicting 
results. In some areas, decreasing distance is positively correlated to visitor satisfaction 
(Schanzel & Mcintosh, 2000; Valentine et al., 2004), and in others no correlation is 
apparent (Orams, 2000). Visitors to the K'tzim-a-deen Inlet were more satisfied with 
decreasing bear-boat distance, but satisfaction remained high at distances of up to 150 m. 
Increased viewing-distance did not, therefore, overly detract from satisfaction. A greater 
degree of variability with satisfaction at this distance was reflected by a high standard 
deviation and a 95% confidence interval that demonstrated the lowest minimum and 
maximum values (3.68-4.32). Consequently, there were some visitors who were not as 
satisfied with this viewing distance. If satisfaction is tied to visitor expectations, then a 
lower level of satisfaction with bear-boat distance is potentially tied to unrealistic 
expectations. These can arise through advertising or conversations with other wildlife-
viewing visitors (Schanzel & Mcintosh, 2000); tour operators should take care to ensure 
visitor's expectations are realistic prior to arrival at the K'tzim-a-deen Inlet. 
In many wildlife-viewing settings, such as whale watching and bear viewing in other 
locations, the focal animal sets the minimum viewing distances. Whales can swim away 
from tourists, and bears can wander further downstream if they feel disturbed. In the 
K'tzim-a-deen Inlet, viewing distance is most often set by the vessel captain and 
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potentially by tides and shoreline topography limiting a tour vessel's approach. When 
greater viewing distances are more appropriate, visitor satisfaction can be maintained 
through means other than purposefully approaching (and potentially disturbing) the focal 
animal. Bird watchers in Brazil commented that access to binoculars significantly 
enhanced their viewing experience (Bouton & Frederick, 2003). Binoculars also allow 
visitors to view bears from a greater physical distance while maintaining or even 
improving the visual distance. Perhaps if binoculars were supplied to all viewers in the 
K'tzim-a-deen Valley, satisfaction with bear-boat distance for those people who stated 
"neutral" satisfaction at greater distances would increase. 
Visitor satisfaction may also be significantly correlated with the total time spent 
interacting with the focal animal, as was the case with minke whale tours in Australia 
(Valentine et al., 2004). This did not appear to be a significant factor in the K'tzim-a-
deen Inlet as visitor satisfaction changed very little with increasing viewing duration. My 
results suggest that people are most satisfied to view bears for between 20 and 30 min. 
Differences within sociodemographic groups introduce confounding variables to this 
generalization; experienced wildlife viewers, females, and people aged 35 - 66+ were 
most satisfied with viewing durations longer than 30 min. It is possible that people start 
to lose interest in viewing a bear after such a long period of time, particularly if the bear's 
activity level is extremely low. 
As bear activity level increased from "very active" to "extremely active", visitor 
satisfaction dropped markedly. "Very active" was defined as "many different behaviours 
observed", and "extremely active" was "spectacular behaviours observed" (e.g., mating, 
fighting, cubs playing/wrestling etc.). Throughout the testing period, there was only one 
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tour (with 25 associated completed surveys) where a bear was classified as "extremely 
active". Because there are no other tours to compare this one to, it is possible that there 
was another factor on the tour that influenced visitor satisfaction with bear activity level. 
In the 2005 field season, I recorded several occasions where bears were extremely 
active; due to this high level of activity these observations tended to contain more periods 
of "unobservable". For example, during courting behaviour bears were frequently seen 
running into and out of the forest. Although these behaviours would have been classified 
as "extremely active", bears were not easily seen (or easily photographed) which might 
have led to a lower level of tourist satisfaction. 
Similar to Valentine et al. (2004), visitor satisfaction increased with the number of 
individual focal animals encountered on the tour, reaching its peak when more than six 
bears were viewed. There were a few socio-economic groups whose mean satisfaction 
did not follow this general trend, and who were least satisfied when the total number of 
bears viewed was between four and five. During the summer of 2006, one of the most 
frequently viewed bears was a female with a set of three-year old triplets. Viewing this 
family group would mean that four bears were viewed, even if no other bears were seen 
on the remainder of the tour. Therefore, some visitors may have been slightly less 
satisfied with the number of bears viewed because they were expecting to see more than 
one family group. 
4.3.3 Visitor Perceptions of Impact 
Tourists to the K'tzim-a-deen Inlet did not perceive a high degree of negative impacts 
on grizzly bears and their conservation; more people perceived positive impacts. Tourists 
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are not always fully aware of the impacts and changes caused by this industry, thus 
potentially rendering associated perceptions more or less severe than actual impacts 
(Cottrell et al., 2004). This lack of awareness has been documented in several other 
locations around the world. In Finland most people perceived a low negative impact of 
fishing on Saimaa ringed seals, even though local biologists considered the species at risk 
due in part to hunting and fishing (Tonder & Jurvelius, 2004). Similar results were found 
in Belize where only 18% of tourists who witnessed negative interactions with howler 
monkeys perceived them as being harmful (Grossberg et al., 2003). Low incidence of 
statements regarding tourism's negative impacts may be related to perceptions of well-
run trips with good environmental management (Cessford & Dingwall, 1994); this may 
explain my results because several people stated that their tour did not negatively impact 
the bears in the K'tzim-a-deen Inlet. In addition, the high visitor satisfaction experienced 
with various aspects of satisfaction (e.g., number of bears viewed, distance to bears) may 
have influenced more positive perceptions of impact. 
Other research has demonstrated an inverse relationship between tourist level of 
education and perceptions of impact (Deng et al., 2003, Grossberg et al., 2003). In my 
research, level of education did not seem correlated to perceptions of impact. Differences 
were found, however, between people who were or were not members of conservation 
organizations with members perceiving less positive impacts. This result concurs with 
research in Belize where people who had donated money to a conservation organization 
were more likely to evaluate monkey-human interactions as harmful to the subject animal 
(Grossberg et al., 2003). 
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Canadians were more likely to perceive positive impacts resulting from tourism than 
foreign visitors. This contradicts other research where local visitors were more acutely 
aware of ecological impacts on protected areas by tourism (Cottrell et al., 2004), and 
rated the state of the environment at a particular site lower than non-local visitors (Hillery 
et al., 2001). The perceptions of Canadians in this research can perhaps be explained by 
perceptions of grizzly bear population status from the remainder of BC and Alberta. 
Grizzly bear conservation in these provinces is frequently mentioned in mass media (e.g., 
the Eastern Slopes Grizzly Bear Project (ESGBP) in Alberta, the recent debates regarding 
the grizzly bear hunt in both provinces, the presence of grizzly bears on the COSEWIC 
list of threatened species). In addition, extensive efforts have been taken to educate the 
public in regards to grizzly bear population threats and issues in western Canada's 
mountain parks (e.g., Banff National Park, Jasper National Park) (Herrero et al., 2001). 
These public education programs have the potential to substantially influence public 
opinion and policy, and the success of recovery programs (MacCracken & O'Laughlin, 
1998). This combination of mass media and educational efforts suggests that Canadian 
residents, particularly those residing in BC or Alberta, may be more aware of the regional 
conservation issues facing grizzly bears. Therefore, Canadian visitors' perceptions of 
impact may be biased by a belief that grizzly bear populations in Canada are at risk. By 
viewing several grizzly bears in their natural habitat within a few km (or even a few m) 
of each other, these visitors may be more likely to conclude that the grizzly bear 
population in the K'tzim-a-deen Valley is not experiencing the same level of negative 
impacts as other populations. This may be reinforced by the relative ease with which 
bears are viewed at close distances for extended periods of time. In order to substantiate 
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this theory, a more robust definition of "local visitor" which extends to at least the 
provincial scale, and a question asking visitors to compare the K'tzim-a-deen Valley 
grizzly bear population to other Canadian populations would be required. It would also be 
beneficial to assess visitors' knowledge and prior exposure to media relating to grizzly 
bear conservation. 
Bear-viewing tours have the potential to serve as a medium for increasing awareness 
of grizzly bear conservation issues. This can prompt changes in visitors' behaviour, 
encouraging them to adopt more environmentally sound practices both at the site and 
away from it (Garrod & Fennell, 2004). Increased awareness/appreciation/understanding 
of grizzly bears and their habitat, and increased education and knowledge were stated 
most frequently as positive impacts resulting from bear-viewing tourism. Many people 
also alluded to the fact that increased awareness, appreciation, or understanding would 
increase their support of a variety of conservation efforts. 
Through knowledge gained and viewing animals in their natural setting, peoples' 
willingness to pay for conservation may increase (Tisdell & Wilson, 2001). It has also 
been suggested that the direct involvement of tourists with subject animals, either through 
direct observation or manipulation (where appropriate) can stimulate empathy for the 
focal animal (Tisdell & Wilson, 2001). Tourists visiting the K'tzim-a-deen Valley are 
afforded an opportunity to view grizzly bears in a habitat with relatively little human 
disturbance. If this experience does foster increased awareness, appreciation, and/or 
understanding for grizzly bears and their conservation, then public support for a variety 
of grizzly bear conservation efforts elsewhere may arise. This assumption can only be 
met if people regard their K'tzim-a-deen bear-viewing experience in the context of 
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improving conditions for other grizzly bears populations. On the other hand, people could 
think that conservation elsewhere is needless because a healthy population already exists 
in the K'tzim-a-deen Valley. Thus the exact educational message delivered to tourists on 
bear-viewing tours is important and is best presented within the context of conservation, 
particularly because grizzly bear populations on a national scale are declining. 
Tourists did not perceive many negative impacts on grizzly bears and their 
conservation by tourism in the K'tzim-a-deen Inlet, although some people thought the 
potential existed. Factors that could result in negative impacts dealt mostly with the 
number of tours in the inlet and ensuring operators conducted business respectfully; what 
would constitute disrespectful behaviours was not defined, but may allude to actions that 
displace bears from their habitat and/or directly damage the ecosystem. Whether tourists 
would recognize the potentially negative impacts of a bear being displaced from the 
habitat as a vessel approached remains untested. 
Tourists are usually most observant and aware of easily discernible visual impacts to 
the ecosystem (Cottrell et al., 2004), or direct impacts of other participants, such as litter 
and direct harassment of animals (Hillery et al., 2001). Several research efforts have 
focused on measuring direct impacts and asking visitors to quantify their perceptions of 
these impacts. Impacts studied include observed changes to vegetation and soil, and 
social elements influencing visitors' judgement about what impacts are acceptable or not 
(Deng et al., 2003). Research has typically investigated perceptions of visible impacts 
from land-based tourism to the terrestrial ecosystem (Cottrell et al, 2004; Deng et al., 
2003; Hillery et al., 2001). The K'tzim-a-deen Valley provides a unique scenario because 
all tourism is conducted on the water, but visitors are viewing land-based events. 
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Visitors' judgement about whether an impact is positive or negative is dependent on what 
kind of recreation the area is managed to offer (Deng et al., 2003). Visitors to the K'tzim-
a-deen Valley are, therefore, likely to have a different perception of potential impacts to 
the terrestrial ecosystem. In addition, there is no human activity on land in the K'tzim-a-
deen Valley; thus any potential impacts to the terrestrial ecosystem are likely more 
indirect and invisible. For these reasons, several of the direct and visible impacts cited 
were based on the aquatic ecosystem (e.g., increased litter or fuel creating water 
pollution). 
Several tourists did cite the potential threat of habituating bears and disrupting their 
behaviours and/or habitat. Based on the literature and the form of tourism taking place, 
these impacts are the ones that present the highest risk to the grizzly bears of the K'tzim-
a-deen Valley (as discussed in Chapter 3), but visitors were not as aware of them as other 
impacts. This suggests a disconnect between the scientific literature and the knowledge of 
the people participating in tourism. This gap can be bridged with educational 
programming, which can enhance the visitor's knowledge in the short term and modify 
visitor behaviour and perceptions in the long term (Papageorgiou, 2001). Conversely, 
increased knowledge may not cause a change in attitude but may become the basis to 
reinforce and rationalize attitudes (Kaczensky et al., 2004). Using educational 
programming as a management tool will be further discussed in Chapter 5. 
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4.3.4 Visitor Support for Management Options 
Management options could be reduced to two general categories dealing with bear-
boat interactions and tour logistics. Again, details regarding the bears themselves were 
consistently more important than details regarding tour logistics. 
Disparities in overall management support within sociodemographic groups are 
difficult to explain. Research in Slovenia found females more likely to favour 
management approaches than males (Kaczensky et al., 2004), but this research was not 
conducted within a tourism context. Rather, several small towns in Slovenia that co-exist 
with grizzly bears were surveyed and management support was directly correlated to how 
harmful the respondent perceived bears to be. The relationships and interactions that local 
people have with bears are inherently different than the interactions that tourists have 
with bears, thus perceptions will be markedly different. People with higher levels of 
education and higher incomes are more likely to highly value ecology, nature, and 
wildlife in general, thus these people are likely to express a pronounced interest in the 
outdoor recreational experience of bears and strongly support bear conservation and 
protection (Kellert, 1994). 
Repeat visitors were less supportive of management than first time visitors, but I 
cannot distinguish why this is without knowing the details of their previous visits. If 
repeat visitors did not perceive any negative changes since their last visit, they may be 
more likely to oppose management options. Overall support for management regulations 
was fairly high, as most options had a mean support that fell within the "neutral" to 
"fairly supportive" option on the Likert scale. 
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Chapter 5: Synthesis of Integrated Management Implications and Conclusion 
5.1 Bear-Viewing Management Objectives 
Grizzly bear management and associated legislation has at times been driven by a 
prevailing system of social values (e.g., personal preferences, organizational values, 
and/or political values), and at other times been informed by biophysical values (e.g., 
bear biology and habitat use research) (MacCracken & O'Laughlin, 1998). Wildlife 
managers are simultaneously pressured to develop plans that are acceptable to a variety 
of stakeholder groups, all of whom hold diverse and often competing stakes in wildlife 
management, thus rendering consensus on objectives challenging (Riley et al., 2003). In 
addition, the values of conservation, animal welfare, visitor satisfaction, and economic 
profitability are often in conflict requiring mitigation through trade-offs and guiding 
principles (Reynolds & Braithwaite, 2001). Making these trade-offs creates a 
conservation catch-22: wildlife viewing aims to provide outdoor recreation experiences 
that satisfy the visitor, increase conservation awareness, and stimulate economic benefits, 
but repeated exposure to tourism has the potential to disturb focal animals (Rodgers & 
Schwikert, 2002). Given the inherent fragility of the resource, wildlife-viewing 
operations need to recognize environmental sustainability as a management priority 
(Reynolds & Braithwaite, 2001). The most successful management plans, therefore, 
identify all underlying management issues through an interdisciplinary approach 
incorporating value systems with biophysical (e.g., bear population size and structure, 
habitat protection), social (e.g., public education), and institutional/regulatory (e.g., 
recovery plans, international coordination) aspects (Kellert, 1994; MacCracken & 
O'Laughlin, 1998). 
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The K'tzim-a-deen Grizzly Bear Sanctuary is collaboratively managed between BC 
Parks and the Tsimshian First Nation, but several stakeholders (e.g., local tour operators) 
also provide managers with input and support research efforts. Previous scientific 
research that has taken place in the K'tzim-a-deen Valley has also contributed to 
management objectives and planning, and the goals of this thesis are no different. 
Research results are shared with stakeholders to increase understanding of management 
decisions. Dissemination of research results to the public and tour operators has become a 
focus of summer project work in the K'tzim-a-deen valley since the summer of 2006. 
Negotiations are currently underway to declare the K'tzim-a-deen Inlet a North Coast 
Conservancy, which will require amendments to the current management plan and 
involve government managers, the Tsimshian First Nation, the scientific community, and 
other stakeholder groups. A suitable management objective for this area is to ensure the 
economic and conservation benefits associated with bear viewing do not result in 
excessive stress to individual bears, or substantial negative impacts to the bear population 
(Williams et al., 2002). Although the aforementioned groups agree that management of 
the new conservancy should prioritize grizzly bear conservation and habitat protection, 
they may not all agree upon how this objective will be met (Van Daele et al., 2001). 
Compromise between stakeholder groups will therefore be essential for the success of 
any management plan. 
Using the results from the bear behaviour data and the tourist survey, I present 
potential management options that are founded in research and likely supported in the 
'real world'. I did not gather data regarding the views and attitudes of tour operators, but 
through many conversations their views were expressed to me. I cannot present these 
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attitudes and values in a quantitative manner, but I must acknowledge their influence on 
how potential management implications are presented and what context they are framed 
within. In the following sections of this chapter, several management recommendations 
are discussed. All of these recommendations are supported by my research results and the 
literature, but to varying degrees. Recommendations based mainly on empirical results 
from my data are presented first, with recommendations based primarily on the literature 
following. 
5.2 Managing Tour Vessel Interactions with Bears 
There are three general approaches to minimizing disturbance of wildlife: 1) the 
management of people, 2) modification of animal behaviours, and 3) modification of 
habitats (Cole, 2002). Behavioural modification programs, such as the purposeful 
habituation of grizzly bears, have been successful in McNeil River (Matt & Aumiller, 
2002). The K'tzim-a-deen Sanctuary interim protection plan, however, states that all 
efforts must be made to minimize the habituation of bears, and any modification of 
terrestrial habitats is prohibited (Government of BC, 1994). Therefore, of the three 
approaches listed above, the management of people is the most appropriate approach for 
the K'tzim-a-deen Inlet. 
Management actions should be framed within the context of viable ecological and 
experiential services, and managing visitor behaviour is the most important and directly 
influential approach to minimize impacts on bears subject to viewing tourism (DeBruyn 
et al., 2004). This can be done with either direct or indirect management regulations. 
Managing visitors typically takes the form of direct management regulations, which 
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emphasize regulation of visitor behaviour by restricting individual choice (Cole, 2002). 
Examples of direct management include regulating the number of people permitted, their 
behaviour and activities, and any necessary infrastructure (Petersen, 2000). Managers can 
also use indirect management to modify visitor behaviour by managing factors that 
influence their decisions. Indirect management options include the use of educational 
programming or making access difficult by limiting road maintenance. Employing both 
indirect and direct management techniques can maximize effectiveness of the 
management plan (Cole, 2002). 
5.2.1 Indirect Management Suggestions 
Indirect management should be the first choice in management planning because 
most wilderness users prefer the concept of an undeveloped and unregulated wilderness 
(Cole, 2002). The main techniques used in indirect management are: 1) altering design of 
the physical setting; 2) information and education programs; 3) information to 
redistribute use; 4) minimum-impact education programs; 5) entry requirements; and 6) 
visitor fees (Cole, 2002). Design of the physical setting is not applicable to the K'tzim-a-
deen Inlet because all viewing is done from the confines of vessels already constructed. 
Redistributing use in the K'tzim-a-deen Inlet is most appropriate through direct 
management regulating the number of boats viewing a bear at a time (this is discussed 
further in section 5.2.2). All guides entering the sanctuary require government-issued 
permits, and a similar permitting process may be applied to the K'tzim-a-deen Inlet once 
the area is granted North Coast Conservancy status. Private visitors are charged 
backcountry camping fees to overnight in the sanctuary, and collection of these fees 
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provides park rangers the opportunity to educate visitors regarding regulations and 
appropriate behaviours. As most forms of indirect management are already in place, this 
section will discuss the use of other information and education programs as forms of 
indirect management in the K'tzim-a-deen Inlet. 
Direct provocation of focal animals can result in the exhibition of fright or flight 
responses (Reimers et al., 2003). Overall, my results showed a high degree of individual 
variation in bear response to approaching vessels. Two bears were found to significantly 
change their levels of vigilance, and one bear significantly increased its level of running 
in the presence of additional vessels. No other individual bears displayed significant 
changes in behaviour proportions as viewing vessels approached, but I did record several 
occasions where a bear departed the foraging area as a vessel approached. While viewing 
mating pairs, I recorded several instances where one individual showed a higher 
disposition to leaving the shoreline habitat as boats approached. Causality for each of 
these departures cannot necessarily be attributed to approaching vessels, and these results 
cannot be applied to the population as a whole. They can, however, be representative of 
the kinds of negative reactions some bears exhibited in the presence of tour vessels. 
Altering how vessels are controlled in the water is one potential way of minimizing 
direct provocation, regardless of whether it is purposeful or accidental. All boat captains 
should err on the side of caution when approaching bears, and viewing mating pairs is not 
recommended due to the heightened sensitivity of some individuals during this time. The 
variation in bear behavioural response is also indicative of the need for boat captains to 
be flexible in their approach and vessel positioning for viewing. Boat captains must be 
willing to change or cease their approach for bears that are less tolerant of being viewed. 
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Thus, boat captains must be able to recognize when a bear is displaying signs of 
disturbance; this can be accomplished through a mandatory boat-captain training 
program. 
The use of educational efforts can reduce certain impacts by prescribing 
recommended low impact behaviours (Farrell & Marion, 2002), as well as reinforcing the 
importance of not disturbing animals during sensitive times of year (e.g., mating, 
migration, foraging) (Burger et al., 2005). Teaching boat captains exactly what 
behavioural changes a bear displays when disturbed is critical to minimizing impacts; 
signs of disturbance include easily observable changes in traveling or vigilance 
behaviours (e.g., looking directly towards the vessel/people or rearing on hind legs, 
walking away from the foraging area). Vigilance behaviour is representative of active 
habitat examination and can be used as an indicator that a bear is modifying its behaviour 
as a result of peoples' presence (Fagen & Fagen, 1994); this can even be in response to a 
human presence much farther away than people in the immediate viewing vicinity 
(Gende & Quinn, 2004). The summary data notes described one situation where bear 7 
displayed vigilance behaviour towards an approaching zodiac that was over one km 
away. By using alert distances to gauge potential animal disturbance, and adjusting the 
vessel's approach accordingly, boat captains can provide individual bears the opportunity 
to adapt their reaction to human visitors (Fernandez-Juricic et al., 2001). In addition, alert 
distances are easy to observe, regardless of the person's training in behavioural ecology; 
the moment a bear first displays a vigilance response to an approaching vessel is its alert 
distance. 
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Management Recommendation #1: All boat captains (private and 
commercial) should be trained on how to recognize bear vigilance 
behaviours. Once a bear displays vigilance behaviour or increases 
traveling (i.e., walking away from the approaching vessel), captains 
should alter or cease their approach to minimize the possibility of 
displacing the bear from the shoreline habitat. Because mating is such a 
crucial part of grizzly bear population health, mating and courting pairs 
should not be viewed. 
For tourism impacts in the K'tzim-a-deen Inlet to be minimized, visitors also need to 
be educated. Managers and visitors perceive wilderness problems differently. Visitors are 
looking for an experience and may not be aware of their impacts, whereas managers are 
more concerned about protecting wilderness (Hendee & Dawson, 2002b). Educational 
programs should be framed within the context of minimizing environmental impacts, thus 
meeting managers' needs, while improving the visitors' experience. For example, the 
loudness and behaviour of the group can have a profound impact on animal behaviour 
(Burger & Gochfeld, 1998; DeBruyn et al., 2004), and visitor satisfaction can be 
impacted by disruptive actions of other visitors (Hendee & Dawson, 2002b). Controlling 
visitor behaviour within a group can be accomplished through an educational pre-site 
briefing regarding desirable practices and their justification (Cessford & Dingwall, 1994; 
Hendee & Dawson, 2002b).). All tour guides in the K'tzim-a-deen Inlet consistently 
deliver such a briefing informing passengers of appropriate behaviour while on the 
vessel's outside deck. Disruptive human behaviour was infrequently recorded or 
observed, and I only witnessed one occasion where tourists' on the outside deck of a 
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vessel were talking loudly enough to be heard several hundred m away. These 
informative briefings, therefore, appear effective in controlling visitor behaviour on 
organized tours and should continue. 
My results showed that visitors were not typically aware of the potential negative 
impacts resulting from bear viewing tourism in the K'tzim-a-deen Inlet, but there were 
occasions when bears significantly changed their behaviour and were sometimes 
displaced from the shoreline habitat. Most organized tours entering the K'tzim-a-deen 
Inlet educate visitors regarding grizzly bear ecology and the area's history. My results 
suggest these educational programs should also discuss the potential impacts of the 
industry on grizzly bear habitat use, and the means in place to mitigate these impacts. 
The effectiveness of any educational message geared towards tourists is dependent on 
the message's content and form of delivery. Trying to change visitor behaviour and 
perceptions is expedited once visitors perceive their actions as potentially negative 
(Hendee & Dawson, 2002b). Environmental awareness, as measured by 
proenvironmental public opinion and environmental group membership, has grown 
substantially in the past few decades (Hendee & Dawson, 2002a). As society becomes 
more environmentally conscious, people may be more receptive to understanding the 
negative impacts that exist and how they are mitigated. Educational efforts in the K'tzim-
a-deen Inlet should attempt to explain how these concepts factor into ensuring the long-
term sustainability of the grizzly bear population. By explaining the potential negative 
impacts of tourism to visitors, operators can also explain why, on occasion, the boat 
captain cannot approach an individual bear for viewing, thus providing support for 
management recommendation #1. Increasing visitor understanding through use of more 
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effective educational programming may also lead to increased support for grizzly bear 
management regulations in the K'tzim-a-deen Inlet and elsewhere in BC. 
Management Recommendation #2: All interpretive programs on bear-
viewing tours to the K'tzim-a-deen Inlet and Sanctuary should include a 
component explaining the potential negative impacts of tourism on bears 
and their habitat, and a description of how these impacts are being 
mitigated. 
Passengers visiting the K'tzim-a-deen Valley aboard private vessels receive a briefing 
on acceptable behaviour and vessel control from the park rangers at the Ranger Station 
(located at the K'tzim-a-deen Sanctuary boundary), but must travel the length of the inlet 
prior to arriving at the Ranger Station. These tourists frequently viewed bears on their 
way to the Ranger Station and were occasionally observed engaged in disruptive 
behaviours (e.g., talking loudly or banging on the side of the vessel to get a bear's 
attention). Information on appropriate behaviours should be available to the public prior 
to their arrival in the K'tzim-a-deen Inlet. Visitors to the K'tzim-a-deen Inlet preferred 
educational information delivered through pamphlets and interpretive programming. An 
informative poster and brochure with detailed information regarding the bears of the 
K'tzim-a-deen Valley has been available at the Prince Rupert visitor centre since the 
summer of 2007, but should also be posted on the BC Parks website and available at the 
BC Parks office in Terrace, BC. This brochure uses my research results to recommend 
appropriate tourist behaviours and approach distances. 
Management Recommendation #3: All visitors to the K'tzim-a-deen Inlet 
whether on an organized tour or not, should receive information that 
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provides background details of the area, the bears, and appropriate 
behaviour that minimizes impacts before they enter the inlet. 
Visitors should also be made aware of the current regulations and be requested to 
ensure that their tour operator does not violate them (Galicia & Baldassarre, 1997). In the 
K'tzim-a-deen Inlet, there are currently no regulations in place, but visitors should be 
provided with a copy of the new brochure which outlines recommended viewing 
distances, durations, and speed of approach. Visitors should also have access to the 
K'tzim-a-deen Sanctuary's bear-viewing regulations, which could be useful for their inlet 
viewing experience. Currently, these regulations are not readily visible or available to 
visitors. 
Management Recommendation #4: The regulations pertaining to bear 
viewing in the K'tzim-a-deen Grizzly Bear Sanctuary should be posted in 
the visitor centre and available on the BC Parks website (see Appendix 
Vfor a complete list of management regulations). 
Limiting the size of ecotourist groups has been suggested as a means of alleviating 
impacts on animals (Duchesne et al., 2000; Grossberg et al., 2003). With boat-based 
viewing people are contained within the confines of the viewing vessel and not 
individually distinguishable from shore, even though they behave independently. 
Controlling group size on a vessel's outside deck was one of the least supported 
management options by visitors; thus in the K'tzim-a-deen Inlet, encouraging appropriate 
visitor behaviour while outside through educational programs, is more suitable. Limiting 
group size through the total number of people on a vessel is controlled by vessel size and 
logistics. In 2005, the largest vessel could carry a maximum of 40 people, but in 2008 the 
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largest vessel will have capacity for 100 passengers. The use of a larger vessel does imply 
that fewer vessels can provide the same number of people with a viewing experience, 
thereby decreasing traffic in the inlet. It is unclear, however, how such a large vessel will 
impact bear behaviour, particularly bears with lower tolerance levels. Impacts caused by 
this new vessel need to be monitored closely over the next few seasons; if it is found to 
have an overtly negative impact on individual bears, it should not be permitted to conduct 
bear-viewing tours in the inlet. 
5.2.2 Direct Management Suggestions 
Direct management involves implementation of regulations that are enforced by area 
staff and provide managers with a higher degree of control than indirect management 
options (Cole, 2002). Costs associated with direct management include employees' time 
needed to explain and enforce regulations, potential disagreement by stakeholder groups, 
and even diminished enjoyment on behalf of the visitor (Cole, 2002). Therefore direct 
management may be most appropriate in situations where indirect management 
techniques are insufficient, or where regulations addressing specific problems are 
required. 
A common conflict in management regulations is the operators' need to gain closer 
access to wildlife and managers goal of assigning regulated minimum viewing distances 
(Reynolds & Braithwaite, 2001). White et al. (1999) suggested that the establishment of 
controlled human-use buffer zones for people and aircraft around feeding sites could 
decrease human disturbance on foraging grizzly bears. The Commercial Bear Viewing 
Association of BC (CBVA) recommends that all captains approach bears at an oblique 
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angle to the shore and decelerate their approach 100 m from shore (CBVA, 2007). These 
measures may decrease stress levels experienced by the bear, and can also decrease alert 
and displacement behaviours exhibited. By making efforts to prevent bear displacement, 
captains are also ensuring their guests have a successful bear-viewing session. Due to 
limited sample sizes and a high degree of individual variation, I cannot estimate at which 
distance the bears of the K'tzim-a-deen are likely to be displaced from the habitat as a 
vessel approaches. My results did show, however, that bear 1 was more likely to be 
unobservable when boats were closer than 30 m, and several other bears did display an 
alert response when an approaching vessel was approximately 300 m away. I recommend 
that at a distance of approximately 300 m, boat captains should cease their approach 
until the bear has resumed foraging behaviour, and then proceed cautiously (this type of 
flexibility in approach is part of indirect management recommendation #1). Aspects of 
the bear-viewing tour that contributed most to satisfaction were bear visibility and the 
number of bears seen. It may, therefore, be in a tour operator's best interests to abandon 
an effort to closely approach a bear that is less tolerant of vessels and to continue 
searching the inlet for another bear that is more easily viewed. 
Although operators should be wary of their approach once they are within 300 m of a 
bear, minimum bear-viewing distances for tourism in the K'tzim-a-deen Inlet should be 
assigned and regulated. Assigning a minimum distance for bear-viewing vessels requires 
that a balance be struck between visitor satisfaction and the maintenance of grizzly bear 
habitat use, although the latter should take precedence. 
The current K'tzim-a-deen Sanctuary management plan stipulates that operators 
cannot view bears from a distance closer than 30 m (Government of BC, 1994), and the 
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CBVA recommends a minimum viewing distance 50 m (CBVA, 2007). The variation in 
individual bears' displacement distances in my research has demonstrated the difficulty 
in applying one minimum approach distance. For example, one bear appeared more likely 
to seek cover if boats were closer than 30 m and another if boats were closer than 250 m. 
As a result, two options exist: 1) to apply a conservative minimum approach distance 
based on bears who exhibit a lower level of tolerance for boats, or 2) to apply two 
minimum approach distances, one for bears who exhibit higher levels of tolerance, and 
another for less tolerant bears. The latter of these two options may present challenges 
because the definition of tolerant behaviour is subject to boat captains' interpretation. 
Management Recommendation #5: When viewing a bear, vessels should 
be no closer than 75 mfrom the bear. 
I suggest a compromise between the above mentioned individual bear displacement 
distances; vessels should not approach any bear closer than 75 m. This number is greater 
than that currently regulated in the K'tzim-a-deen Sanctuary management plan and by the 
CBVA. This distance is a conservative estimate based on my data regarding behavioural 
reactions for two individual bears, which is not representative of the entire grizzly bear 
population. 
This minimum distance is also largely based on the visitor satisfaction data generated 
and discussed in Chapter 4. Visitors remained fairly satisfied when viewing bears at 75 
m, therefore this minimum distance should not impact visitor satisfaction. Furthermore, 
visitors were very supportive of regulating the distance at which boats could approach 
bears. I recommend that this conservative viewing distance be employed until more data 
regarding bear behavioural reactions at varying distances can be gathered (further 
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research suggestions are discussed in Section 5.4). Finally, vessels did not frequently 
approach most bears closer than 75 m, so this regulation should have a minimal impact 
on how tourism is conducted. This regulation would maintain visitor satisfaction at high 
levels, particularly if all visitors were supplied with binoculars. 
Management Recommendation #6: All visitors aboard organized tours 
should have access to binoculars. Binoculars could give tourists the 
perception of being closer to the bears while limiting the potentially 
negative impacts of tour vessels' on bear behaviour. 
My data demonstrated the highest visitor satisfaction levels with viewing durations 
of 10-29 min. The CBVA recommends limiting viewing duration to 20 min when other 
boats are in the area. During instances when there are no other vessels in the area, this 
recommendation from the CBVA does not apply and thus does not necessarily decrease 
potential stress levels experienced by less tolerant bears. Limiting viewing sessions to 15-
20 min at all times will minimize viewing pressure on an individual bear while 
maximizing visitor satisfaction. 
Management Recommendation #7: Vessels should not view any one bear 
for more than 20 min. 
This recommendation is based entirely on the visitor satisfaction data discussed in 
Chapter 4. It also exemplary of a conservative regulation that will help minimize stress 
experienced by an individual bear in response to approaching vessels. It was not an 
objective of my research to test bear behavioural reaction to viewing vessels over specific 
time frames, but understanding viewing duration from the perspective of bear behaviour 
should be a part of future research efforts in the K'tzim-a-deen Inlet. 
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As mentioned in Chapter 3, bears inhabiting the K'tzim-a-deen Estuary have the 
option of exploiting this high quality habitat in the absence of tourists during low tides. 
This natural barrier provides these bears, particularly those with low tolerance levels, 
several hours of every day and night with no human disturbance. Individual bears 
frequenting the K'tzim-a-deen Inlet do not currently have much temporal respite from 
human presence because viewing takes place from 700 h to 2200 h, and is not restricted 
by the tidal cycle. Increasing predictability and consistency of human activity through the 
establishment of fixed visitor hours, can allow less tolerant bears to adjust their behaviour 
patterns temporally and exploit habitats in the absence of people (Chi & Gilbert, 1999). 
Grizzly bear management in the Rocky Mountains employed seasonal trail/area closures, 
day use only restrictions, limits on travel to mid-day only, and restrictions on party size 
(Gibeau, Herrero, McLellan & Woods, 2001). Therefore, regulating human use of the 
inlet temporally may guarantee some time for non-tolerant bears to exploit the rich 
shoreline habitat. 
Management Recommendation #8a: Bear-viewing tourism in the inlet 
should be temporally limited to between the hours of 900 h and 1900 h. 
Visitor support for this potential management regulation was high, thus satisfaction is 
not likely to be impacted. Additionally, boats coming from Prince Rupert were most 
often observed in the inlet from 1000 h to 1800 h, thus the proposed time restriction 
would not inhibit their operation. The regulation would provide operators who overnight 
in the area some time before and after the arrival of other boats to conduct viewing 
excursions along the inlet. Alternatively, regulating where in the inlet boats could stop to 
view bears would provide respite from viewing pressure for less tolerant bears spatially. 
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Mouse Creek and Inshishi Bay are two of the best locations within the inlet to view bears. 
If viewing tourism were limited to these areas, operators would still be likely to provide 
their clients with a bear-viewing experience, while providing less tolerant bears with 
access to other high quality forage areas in the inlet where they are not subject to viewing 
pressure. 
Management Recommendation #8b: Bear-viewing tourism in the inlet 
should be spatially limited to Mouse Creek and Inshishi Bay. 
Although I was unable to test how bear behaviour changed in the presence of three 
or more vessels, my observations did demonstrate the potential for some individual bears 
to increase their vigilance levels under these viewing conditions. These observations can 
be used to suggest how many vessels can view a bear at a time until future monitoring 
efforts have gathered more data and executed more robust statistical analyses. Limiting 
the number of boats viewing any one particular bear is a suggestion founded in a 
conservative approach to managing viewing tourism in the K'tzim-a-deen Inlet; with 
additional research efforts this management suggestion is likely to be amended. 
Visitors were satisfied with the number of other vessels in the inlet, but there was 
usually only one additional viewing vessel. The presence of other traffic was infrequently 
listed as the most important aspect contributing to visitor satisfaction, but that could 
change if more vessels were consistently sighted. As discussed in Chapter 2, perceptions 
of crowding are very important to visitor satisfaction, thus visitor satisfaction in the 
K'tzim-a-deen Inlet may decrease if the number of vessels viewing a bear increases. To 
minimize impacts to bears and maintain high levels of visitor satisfaction, I suggest that 
the number of vessels viewing one bear or family group at any time be limited. 
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Management Recommendation #9: A maximum of two boats should be 
permitted to view any one bear or family group (i.e., mother with cubs) 
at a time. 
Limiting the number of bear-viewing vessels in the inlet at a time is another way to 
regulate visitation levels in the K'tzim-a-deen Inlet and ensure visitors do not feel 
crowded during their viewing experience. This approach has been employed in Australia 
with dolphin viewing tourism where regulations limit the number of licensed commercial 
operators and their behaviour in the vicinity of the dolphins (Scarpaci et al., 2003). 
Currently there are two operators with permits to conduct business within the Sanctuary 
boundaries, and BC Parks and the Tsimshian First Nation have no intentions of 
increasing the number of available permits (Jamie Hahn, BC Parks, personal 
communication, 2007). In the summer of 2005, there were a total of five operators 
conducting bear-viewing tours in the K'tzim-a-deen Inlet, this number increased to six in 
2006. There are also dozens of fishing charter companies offering bear-viewing day trips 
to the K'tzim-a-deen Inlet. 
Management Recommendation #10: The number of vessels in the inlet 
participating in bear viewing at any one time should be limited to three 
until more data regarding bear behaviour in the presence of three or 
more vessels can be gathered. 
Currently there are no land-based viewing platforms in the K'tzim-a-deen Inlet, and 
although their construction has been suggested, no proposals have been submitted to BC 
Parks. Construction of such facilities will be permitted under North Coast Conservancy 
designation and management, but I do not advise the use of land-based platforms for bear 
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viewing in the K'tzim-a-deen Inlet or Sanctuary. Not only would this contradict the 
K'tzim-a-deen Sanctuary management plan, but there is no one vantage point where 
visitors would be guaranteed to view bears potentially leading to decreased visitor 
satisfaction. In addition, the forests of the K'tzim-a-deen Valley are extremely steep and 
rugged, thus critical visitor safety and liability issues likely preclude the efficient 
construction and placement of land-based viewing platforms. 
Management Recommendation #11: Bear-viewing activities should 
continue to be boat-based only. 
5.3 Disseminating Research Results and Facilitating Feedback 
In order to gain support for the management regulations suggested in this thesis, 
results need to be effectively disseminated. Communication is most effective when aimed 
at people directly impacted by the regulations while contributing to their understanding of 
the scientific rationale behind management actions (Herrero et al, 2001). Results are best 
presented in a manner that is easily understood by members of the public, and makes 
relevant conclusions difficult to ignore (Mills et al., 2001). The first step in this process 
was to to provide BC Parks, the Tsimshian First Nation, and all tour operators with a 
summary report of this thesis in the winter of 2008. 
Creating a solid public understanding of the issues before discussing solutions is one 
of the dimensions for successful grizzly bear management (Herrero et al., 2001), and the 
attitudes of tour operators and tourists are key issues for minimizing human impacts on 
ecosystems (Cessford & Dingwall, 1994). The potential solutions presented in this thesis 
are recommendations of management options, but before any are implemented they 
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should be discussed with stakeholders, BC Parks, and the Tsimshian First Nation. In 
order to increase understanding and influence attitudes, scientists should help generate an 
increased awareness of the adverse effects on animals caused by various aspects of 
tourism. Specifically, consequences associated with violating minimum approach 
distances, and the impacts of continual disturbance (both at the individual and population 
levels) need to be shared (Galicia & Baldassarre, 1997). After the summary report has 
been distributed, I recommend that a workshop be held with the Tsimshian First Nation, 
BC Parks, all tour operators, and UNBC researchers to address the above issues. 
Management Recommendation #12: A workshop to discuss impending 
management regulations for the inlet should be held with the Tsimshian 
First Nation, BC Parks, stakeholders, and UNBC researchers. An 
external, independent party should facilitate the workshop. 
This workshop could also serve as a forum for stakeholders to voice their concerns 
and questions related to the management actions I have proposed. Deliberative 
stakeholder processes such as this can influence the formulation of management 
objectives, and increase acceptance of potential management interventions (Riley et al., 
2003). Another benefit of this workshop may be the sharing of information among 
operators, some of which have been operating in the area for over ten years and have an 
extensive background in recognizing individual bears, and in particular knowing which 
ones are least tolerant. If some of this information was passed down to the more 
inexperienced, or newly hired boat captains several incidences of accidental bear 
displacement could be avoided. As the monitoring program in the K'tzim-a-deen Inlet 
159 
continues into the long-term, it may be beneficial to hold this workshop on an annual 
basis. 
Successful grizzly bear management plans use specific goals and research results 
from the scientific community while using a multi stakeholder approach to planning 
(Herrero et al., 2001). In instances where a common consensus between stakeholder 
groups cannot be reached, the creation of common values and shared meanings 
throughout the management process can validate individual groups' views (McLain & 
Lee, 1996). The workshop could also be the first phase in development of a "bear-
viewing code of conduct" for the K'tzim-a-deen Inlet. This code of conduct would focus 
on reaching consensus for voluntary bear viewing regulations, and facilitating adoption 
and implementation of the management suggestions in this thesis. In a review of over 50 
codes of conduct for whale watching, Garrod and Fennel (2004) found government 
developed 48% of codes and nearly 25% were developed by various non-government 
organizations. Voluntary codes are more likely to be adhered to, however, if those groups 
involved (i.e., tour operators) have direct input in defining which provisions are included 
and how they are formulated (Garrod & Fennel, 2004). 
Whale watching codes of conduct contained several sections, which may also be 
applicable to bear viewing. Conduct regarding approach characteristics outlined what 
kinds of vessels were permitted to watch whales (boat size and style), approach distances 
(in m), and the number of boats permitted to view whales at a time. A section on 
interactions with cetaceans included discussion regarding appropriate noise levels from 
vessels and people on board, and viewing duration recommendations. Some codes of 
conduct also detailed what kinds of permits, if any, commercial operators required. 
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Restrictions regarding what kinds of whales (e.g., age/sex class) could be observed and 
the control of pollution/garbage were also included in several codes (Garrod & Fennel, 
2004). 
In BC a similar code of conduct exists through the CBVA, which was established 
with input from industry, government, and bear biologists. The CBVA currently has 12 
members who are commercial operators, one of whom conducts business in the K'tzim-a-
deen Sanctuary. At a minimum, I recommend that all tour operators in the K'tzim-a-deen 
Inlet and Sanctuary become members of the CBVA. The organization outlines best 
practices for both water and land based viewing, several of which have been referred to in 
this chapter. 
Management Recommendation #13: Suggested guidelines provided by 
the CBVA should be combined with my research results and subsequent 
management recommendations to create a K'tzim-a-deen Inlet specific 
bear-viewing code of conduct. This code of conduct should minimize 
impacts on grizzly bears while maximizing client satisfaction and 
maintaining economic success. The creation of a K'tzim-a-deen Inlet 
Bear Viewing Code of Conduct should be collaborative. 
5.4 Continued Monitoring and Future Research Efforts 
Improvements in grizzly bear management may be possible through convening 
interdisciplinary and interagency planning teams that meaningfully engage all 
stakeholders, acknowledge alternative goals, and address biological uncertainty through 
adaptive-management experiments (MacCracken & O'Laughlin, 1998). An important 
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step in adaptive management processes is a rigorous evaluation of impacts resulting from 
management interventions. A monitoring program in the K'tzim-a-deen Inlet was piloted 
in the summer of 2007 and has been designed to address two main objectives: 1) to assess 
any changes in animal population size and habitat use (Constantine et al., 2004) and; 2) to 
assess if regulations are being adhered to and supported by boat captains (both tour 
operators and private vessels). Because individual variation proved such an influential 
factor in this research, a main objective of the monitoring program is to develop more 
accurate documentation of the individual bears frequenting the K'tzim-a-deen Inlet and 
Sanctuary. This is being done through the development of a photo album with images 
dating back several years gathered from tour operators and park rangers. Having a better 
understanding of individual bears that have been sighted over the past decade will also 
help address potential changes in population demographics. The second part of the 
monitoring program will be data collection throughout peak tourist season only (mid-
May to early-July). Data collection methodology was modeled from this thesis, but 
several modifications were applied. First, the monitoring program emphasizes the 
identification of the inlet section where individual bears were observed, which will 
contribute to a better understanding of territoriality throughout the inlet and sanctuary. 
Second, rather than recording behavioural modifications through the use of activity 
budgets, which are very time intensive, bear behaviour data focuses on recording 
potential displacement events and overt reactions to approaching vessels. This approach 
will decrease the abundance of fine detail data generated and provide data that is more 
focused on specific bear reactions. Foraging levels did not decrease for those bears that 
displayed changes in vigilance levels; therefore it is more important that future data 
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collection efforts focus on habitat displacement events. Individual fitness repercussions 
are highest when individuals are forced to depart the shoreline habitat; the monitoring 
program has been designed to focus on habitat displacement as an indicator of 
disturbance. Data collection for the monitoring program records frequencies of 
behavioural response, not percentages (or behaviour activity budgets), thereby rendering 
simple analysis through chi-square contingency tables most appropriate. Minor 
modifications to both the methodology and analysis were made throughout the summer of 
2007 to ensure both were straightforward and effective enough to be carried out by park 
rangers or other BC Parks staff. BC Parks staff conducting monitoring research in the 
inlet observed tour operator adherence to regulations. 
In addition to the monitoring program, I suggest that an intensive research effort, 
similar to mine, be carried out every five years. Future research effort should be framed 
within the context of adaptive management while attempting to add to the baseline data 
set presented here. One of the most influential limitations in my data is the small sample 
size; both in terms of the number of bears sampled and repeated samples of individual 
bears. Future research efforts should attempt to reconcile low sample sizes with a more 
intensive data collection effort using multiple research vessels in the inlet; this may be 
best accomplished by having two different research vessels in the inlet throughout the 
day. One vessel could be positioned near the Ranger Station and the other in the Mouse 
Creek area. Together these two vessels would be able to gather additional data of 
individual bears with and without boats present. This approach would also enable 
researchers to be the first on the scene and record bear changes to vessel approach more 
frequently. 
163 
Although I have provided suggestions for minimum approach distance and viewing 
duration in this chapter, these management suggestions were largely based on the visitor 
perceptions data that was gathered. It would be beneficial to have a better understanding 
of these issues from the perspective of bear behaviour. This could be a focus of the more 
extensive research project described above. A higher sample size of bear reactions to 
approaching vessels at various distances would lend itself to more robust statistical 
analyses, thus providing a more reliable estimate of a bear's threshold distance of 
displacement. To better understand how bears react to various viewing durations, it 
would be most effective to gather data on bear behaviour with only one vessel present 
and at a constant distance. For example, the research vessel could approach bears to a 
distance of 200 m and observe bear behaviour for predetermined time intervals (10 min, 
20 min, 30 min). A statistical analysis could compare bear activity budgets for the 
different time intervals. This approach would account for confounding variables such as 
vessel type and distance. This information could then be combined with the data and 
suggestions in this thesis to amend regulated minimum viewing distances and viewing 
duration accordingly. 
Future research should also attempt to determine the accurate grizzly bear population 
size in the K'tzim-a-deen Valley. The use of GPS or radio collars is not likely to be 
employed in the K'tzim-a-deen Valley for various reasons (Jamie Hahn, North Coast 
Area Supervisor, personal communication, 2007), therefore hair snares placed 
strategically in the valley may be most appropriate. Hair could then be analysed for DNA 
and a better understanding of population demographics could be garnered. If DNA hair 
snares were set up in adjacent watersheds (e.g., Kwinamass Valley, Crow Lagoon), then 
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this research would have the additional benefit of revealing where individual bears travel 
to when they are not foraging along the inlet shores, particularly for dominant males that 
were not observed after mating season. 
Visitor satisfaction research should also continue over the long term. Visitor 
satisfaction and perceptions of impact should be researched in future years to determine if 
the installation of management regulations in the inlet impacts the visitor experience. I 
have suggested that educational programs share with visitors the potential negative 
impacts of this tourism industry on bears and how those impacts are mitigated. Future 
research should determine the effectiveness of this educational message and see if visitor 
perceptions of impact do change over time. My thesis research did not investigate how 
visitor expectations compared to actual tour satisfaction. This could be addressed through 
the use of a pre- and post-tour survey. The pre-tour survey could be used to determine 
what visitor expectations are in terms of how many bear they will see, how close they 
will get to these bears, and how long they will view them for. The post-tour survey could 
be similar to the one that I used and determine visitor satisfaction with each of the aspects 
from the pre-tour survey. Better knowledge regarding visitor expectations could help to 
frame future educational programs as well. 
Through a multi-year data collection effort focused on grizzly bear behaviour in 
response to approaching vessels, sample size of individual bears will increase, thus 
facilitating more complex statistical analysis. This will lead to a better understanding of 
how boat traffic impacts individual bears. Without more robust scientific analysis and 
information available, all management regulations should be conservative and err on the 
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side of caution. Further research into visitor satisfaction over the long term will help to 
understand how people view their interaction with bears. 
If an adaptive management regime is applied to the K'tzim-a-deen Inlet, then 
management suggestions proposed in this thesis can be tested for effectiveness through 
the monitoring program and altered should they not meet the management objective of 
maximizing tourist satisfaction and minimizing bear impacts (Riley et al., 2003). 
5.5 Conclusion 
Wildlife viewing is a growing industry that can contribute to an area's economic 
sustainability, and increase public awareness of conservation issues (Fennel, 1999). We 
must remain sceptical of the apparently benign nature of this tourism, however, and 
ensure that encounters do not come at the cost of the focal animal's health, either at the 
individual or population level (Williams et al., 2002). Research investigating the impacts 
of wildlife viewing can help managers understand what kinds of impacts, if any, viewing 
tourism is causing to the subject species or ecosystem. 
My results showed a high degree of individual variation in grizzly bear behavioural 
response to approaching vessels; and an individual bear's response is not necessarily 
consistent from day-to-day. Therefore, there is no one statement, or series of statements, 
that can be stated in management plans and result in a guaranteed outcome. Some bears 
did not show a reaction to approaching vessels, while others departed the foraging area, 
increased traveling time, and/or increased vigilance. The one bear that displayed a 
significantly decreased level of vigilance in the presence of tour vessels was also more 
likely to depart the foraging area, thus terminating the sample. Monitoring an animal's 
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vigilance level can be used as a non-invasive and simple method to study impacts of 
wildlife viewing on focal species (Dyck & Baydack, 2004). This approach may be best 
applied in situations where little cover is available and the researcher can continually 
observe the animal during and after disturbance, but this was not always possible in the 
K'tzim-a-deen Inlet. I suggest that studying a combination of behaviours, such as 
vigilance, travelling, and unobservable may be more accurate in areas where bears can 
easily slip into cover and out of the researcher's view. 
I observed a degree of territoriality in the K'tzim-a-deen Valley; bears that frequented 
the inlet were not sighted in the estuary. This implies that bears residing in the inlet are 
not included in any current management plan and have no respite from viewing pressure. 
Creating management regulations that are specific to the inlet would ensure impacts to 
these individuals are minimized. 
Wildlife viewing has the opportunity to ensure beneficial experiences gained by 
tourists ultimately lead to increased investments in conservation efforts (Schanzel & 
Mcintosh, 2000). Understanding what kinds of experiences a visitor will deem as 
beneficial is important, but human motivation and satisfaction is a dynamic, complex and 
seldom completely understood concept (Orams, 2000). If wildlife viewing management 
plans endeavour to increase public conservation awareness, research must investigate the 
perceptions of area users. Overall bear-viewing visitor satisfaction in the K'tzim-a-deen 
Inlet was very high and showed little variation. The visibility of bears and the number of 
bears viewed were the two aspects that contributed most to visitor satisfaction; distance 
to bears was also important. Visitor satisfaction was high for every tour, regardless of 
tour quality. Even though visitors satisfaction increased as the distance to bears 
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decreased, satisfaction remained high at greater viewing distances. Satisfaction was most 
positively correlated with increasing numbers of bears viewed. My results suggest that 
tour operators can maximize visitor satisfaction by viewing as many bears as possible for 
intermediate lengths of time. By conducting their tours in this manner, operators can 
choose to view more tolerant bears over less tolerant ones (who may be displaced from 
the critical shoreline habitat) without overly impacting visitor satisfaction. 
Few tourists perceived any potential negative impacts of tourism on the K'tzim-a-
deen grizzly bear population and their conservation; rather the majority believed positive 
impacts existed. Research from the previous season and the literature, however, show that 
the potential for negative impacts does indeed exist. This disconnect between scientific 
information and visitor perceptions can be bridged with educational information 
delivered on tours, conversations with park rangers, and brochures available at visitor 
centres, parks offices, and online. 
In the final chapter of this thesis, I made several management suggestions that 
combined my results from two field seasons with results from the literature. These 
suggestions were created to minimize impacts on bears without overtly impacting visitor 
satisfaction. Specific management regulations for the inlet should include temporal 
restrictions on tourism, minimum approach distances of 75 m and maximum viewing 
durations of 20 min. Educational program for boat captains should discuss ways to 
approach bears and how to recognize changes in bear behaviour that reflect stress or 
disturbance. Communicating existing regulations and their associated justifications 
should also be an integral part of visitor education. Tourists should be taught the potential 
negative impacts of the bear-viewing industry on grizzly bears and the means in place to 
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mitigate those impacts. Most importantly, I think a workshop with all stakeholders in 
attendance should be held to discuss the results of this research and how subsequent 
management recommendations could be incorporated into a voluntary "bear-viewing 
code of conduct". By involving all stakeholders in the creation of potential regulations, 
tour operators are more likely to comply. 
Research efforts such as mine must continue in the K'tzim-a-deen Inlet and 
Sanctuary. The true nature of some impacts cannot be detected over a day, a month, or 
even an entire season (Higham, 1998). The implementation of a monitoring program that 
is founded in the principles of adaptive management has begun, but it is only the first step 
in a long-term process. Associated research should continue to examine grizzly bear 
behavioural reactions to tourist vessels and add to the baseline data set that has been 
presented here. Research efforts should also re-examine visitor satisfaction levels and 
perceptions of impact after the new management regulations have been implemented. 
Grizzly bears have been part of what defines Canadian wilderness for centuries, and 
this charismatic species continues to capture the imagination of all people who 
experience bear viewing. Although the primary objectives of the K'tzim-a-deen 
Sanctuary management plan should be the conservation of grizzly bears and the 
protection of their habitat, the feelings of grandeur that visitors experience when viewing 
this animal in its natural habitat cannot be discounted. If grizzly bears are to be conserved 
and their habitat protected, people in the general public must gain an appreciation for 
these animals as integral parts of a complex coastal ecosystem. Keeping the bear viewing 
industry in the K'tzim-a-deen Inlet within sustainable limits can achieve increased 
169 
support for grizzly bear conservation on a global scale while ensuring grizzly bears 
perpetually inhabit the shores of the K'tzim-a-deen Inlet and Sanctuary. 
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Appendix I: Bear Behaviour Data Sheet 
DATA SHEET -
BEARS 
Date: Temperature: 
Weather (C,P,F,I,R): Wind (U,D,C,N): 
Bear Sex and Age (F,M,SF,SM,FC,U): FC? #cubs & age (COY,YR,2): 
Bear Name/ID: 
Habituated (Y/N): 
Start time: 
Time 
Bear 
Behaviour 
Scan 
Interval 
End Time: 
Research 
Boat UTM 
Distance 
from 
Observer 
Low Tide: 
High Tide: 
Distance to 
Cover 
Bearing 
from 
Observer Comments 
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Appendix II: Boat Behaviour Data Sheet 
DATA 
SHEET 
BOATS 
Date: 
Boat Style and Size (note time if changes): 
Company name or private: 
# people on board: 
Time 
Behaviour 
boat 
Noise 
Level 
Behaviour 
People 
Distance 
from 
observer 
bearing 
from 
observer Comments 
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Appendix III: Visitor Survey 
GRIZZLY BEAR VIEWING IN THE 
KHUTZEYMATEEN INLET, 
BC 
Photo? Sarah JElmeligi 
A SURVEY OF VISITORS' 
PERCEPTIONS AND SATISFACTION 
Research institution: 
Natural Resource and Environmental Studies Program, University of Northern BC 
UflbC 
With support from: 
Parks 
^ S S S ^ 
Metlakatla First Nation Lax Kw'alaams First Nation 
190 
Dear Bear-viewer, 
By attending today's tour, you have been selected to participate in a voluntary study 
investigating visitors' perceptions of and satisfaction with bear-viewing tours 
in the Khutzeymateen Inlet. This survey is part of a larger research project that is 
investigating the interactions between grizzly bears and tourism in the Khutzeymateen 
Inlet. The ultimate purpose of this research is to inform a management plan that 
maximizes tourist satisfaction while minimizing potential impacts on grizzly bears and 
their habitat. 
This research is being undertaken by a graduate student in the Natural Resources and 
Environmental Studies program at the University of Northern BC, in cooperation with 
the BC Ministry of Environment, BC Conservation Corps, the Tsimshian First Nation, 
Prince Rupert Adventure tours, and Seashore Charters. 
The survey should take approximately 20 minutes to complete and is entirely 
voluntary. If you need to withdraw at any time, you may do so without 
prejudice. We do not anticipate any risk associated with this research, but do believe 
that there will be notable benefits. By completing this survey after experiencing a bear-
viewing tour, the information you provide can be used in the creation of the above-
mentioned management plan for the Khutzeymateen Inlet. 
After you respond to the survey, please give the complete survey (including the consent 
form) to the interpreter on board your vessel today. These surveys will be placed in a 
sealed envelope and hand delivered to Sarah Elmeligi. Surveys will be collected 
throughout June and July of 2006. Once we receive all surveys, they will be grouped 
together and analysed. Your responses are completely confidential, will be kept 
anonymous, and we will not be recording your name with the data. Completed 
surveys and consent forms will be stored in a locked storage cabinet for two years, after 
which they will be shredded. Only the principal investigator (Sarah Elmeligi), and her 
academic supervisor (John Shultis) will have access to them. 
In case of ANY questions regarding the project or survey, please contact the principal 
investigator, Sarah Elmeligi (elmeligi(Sunbc.ca). General results will be published in a 
Masters thesis through the University of Northern BC, and in a final report presented to 
BC parks and all stakeholders. If you wish to receive a summary of the results, or a copy 
of the final report, please email Sarah Elmeligi or mail a short request to the address 
below. If you have any complaints about the project, please direct them to the UNBC 
Office of Research at 1-250-960-5820 or reb@unbc.ca. 
Whether or not you choose to participate by completing the survey, we would like to 
thank you for your t ime spent in reading over the above information. Please feel free 
to tear off and keep this cover page. 
Kind Regards, 
Sarah Elmeligi- MNRES Candidate 
University of Northern BC 
3333 University Way 
Prince George, BC Phone: 1-250-960-5679 (after September 1, 2006) 
V2N 4Z9 email: elmeligi(Sunbc.ca 
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Office use only 
Visitor Preferences and Satisfaction in the Khutzeymateen Inlet 
Research undertaken by Sarah Elmeligi, Natural Resources and Environmental Studies, 
University of Northern BC. 
CONSENT " ,' ,.•.••"••• :;;-•'.•;,•. • 
• I have read and understood the information about the above-named project. 
• I understand any risks and benefits. 
• I have been informed that my participation is entirely voluntary, and that I may 
withdraw at any time. 
• I have been given the opportunity to contact the researchers should I have any 
questions. 
• I have been informed about confidentiality and anonymity issues related to this 
project. 
• I understand that only the principal investigator and her academic supervisor will 
have access to the raw data I provide. 
• I understand that by completing the survey, I am giving my free and 
informed consent to take part in this research. 
Signature: Date: 
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Section 1: Today's bear-viewing experience 
l) How satisfied were you with the following aspects of the tour today? 
extremely fairly neutral fairly extremely 
Aspect of tour unsatisfied satisfied satisfied satisfied 
a. The number of bears you saw today I I I I I I I I I I 
b. The layout of the boat (to make bear-
viewing easy) Q J | | | | | | | | 
c. How visible the bears were (how easy i 1 i 1 i 1 i 1 
they were to see) | | | | | | | | 
1. The quality of the interpretive 
information provided 
n. How comfortable the ocean and 
weather conditions were 
o. The amount of air traffic in the area.... 
d. The number of people on the boat | | | | | | | | | | 
e. How close you came to the bear(s) 
f. The way the boat was handled to make i—i i—i i—i i—i i—i 
bear viewing easy I I I I I I I I I I 
g. Length of time bears were viewed I I I I I I I I I I 
h. The number of other boats in the . . . 
viewing area | | | | | | | | | | 
i. The different types of bear behaviours 
*-« n n a n a 
j . The friendliness and helpfulness of the , , , , , . , , , . 
-w. • • • • • 
k. The friendliness and helpfulness of the j , | , | • | , | , 
guide/interpreter | | | | | | | | | | 
a • n n • 
m. Seeing other types of wildlife species 
•o** n • • • • 
•• • • • • 
• • • • • 
2) Of all the factors listed in question #1 above, which ONE had the MOST impact on 
your overall satisfaction? (Please write the one corresponding letter (e.g., a, b, c . ) on 
the blank below.) 
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3) How would you rate your overall satisfaction level with the tour today? 
(Please check one box only.) 
• • • • • 
extremely fairly neutral fairly extremely 
unsatisfied unsatisfied satisfied satisfied 
Section 2: Potential impacts of today's tour 
4) Do you think boat-based wildlife-viewing tourism (like the tour you are currently on) 
might have some positive impacts on the grizzly bears and their conservation? 
I I Yes Q No 
(go to question #4a) (go to question #5) 
4a) If you answered 'yes' above, please note what specific positive impacts you 
think wildlife-viewing tourism might have on Grizzly bears in the 
Khutzeymateen? (Please note up to 3 answers.) 
5) Do you think boat-based wildlife-viewing tourism (like the tour you are currently on) 
might have some negative impacts on the grizzly bears and their conservation? 
I I Yes Q ] No 
(go to question #5a) (go to question #6) 
5a) If you answered 'yes', please note what specific negative impacts you think 
wildlife-viewing tourism might have on the Khutzeymateen Grizzly bears? 
(Please note up to 3 answers.) 
6) Overall, how would you describe the impacts of tourism on grizzly bears in the 
Khutzeymateen? 
• • • • • 
extremely fairly neutral fairly extremely 
negative negative positive positive 
194 
Section 3: Potential Management of the Khutzeymateen Inlet 
7) At present, there are no management regulations for tourism operators in the 
Khutzeymateen Inlet. In the future, controls may be implemented to manage people's 
encounters with grizzly bears in this area. Would you support the following potential 
management regulations? Strongly Strongly 
Support Neutral Oppose 
Potential Management Regulation 
a. Limits on the number of boat tours 
allowed each day in the inlet 
b. Limits on the times of day that tours 
are permitted in the inlet 
c. Limits on how close any boat can get 
to a bear 
d. Limits on the amount of time one bear 
can be viewed (e.g., 20 
minutes) 
e. Only allowing one boat to view any one 
bear at a time 
f. Limiting the number of people on the .—. 
outdoor deck of a tour vessel 
g. Only allowing one tour per operator 
per day [ | 
h. Stipulating that all tours offer an 
educational program 
n 
• 
• 
• 
u 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
i. Stipulating that all viewing be done 
from boats (i.e., no land based viewing!—1 1—1 1—1 1—1 1—1 
or beaching of boats for viewing) ...| | I I | | I ( | | 
8) In the table below, please check all boxes that correspond to the type of educational 
materials would you like to see available to you throughout your bear-viewing tour. 
Potential Material Available 
Pamphlets/ brochures 
Signs/posters 
Interpretive programs delivered by trained guides 
DVD's playing onboard the boat and available for 
purchase 
Other (please specify) 
I do not need to see any additional materials 
Potential Topic 
Tsimshian First 
Nations Culture 
• 
CD 
• 
r~i 
\ZJ 
Grizzly bears and 
bear Viewing 
rzn 
• 
• 
• 
CD 
• 
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Section 4: Previous wildlife viewing experiences 
9) Did you see any grizzly bears on your tour today? 
I I Yes (how many? ) I I No 
10) Is this your first time bear viewing in the Khutzeymateen Valley? 
Yes No .^ (#of previous visits:. 
11) How many times in the past 2 years have you engaged in an organized wildlife 
viewing tour, not including today's tour (check one box only)? 
I—I o I 1 1-2 I—I 3-5 '—' 6-9 I—' 10+ 
12) In the context of the vacation you are currently on, how many other wildlife viewing 
tours have you planned on participating in (not including this tour)? 
D0 D, D2 D, • 4+ 
Section 5: A little bit about you 
13) Are you: 
I I Male I I Female 
14) Which age category do you currently fit into? 
I 118-25 I 1 26-34 I 1 35-44 I 1 45-55 I I 56-65 1 1 66+ 
15) What is your country of residence? 
16) What is your highest level of education (check one only)? 
Some high school 
High school 
I 1 Post secondary (University or college) 
I—' Postgraduate degree 
'—' Other (please specify): 
(Only 2 more questions on the other side of this page! ©) 
196 
17) What was your principal means of travel to get to Prince Rupert? 
(Please check only one.) 
personal ferry rented cruise train pus plane 
vehicle vehicle ship 
18) Are you a member of any conservation or wildlife organizations? 
Yes • Please specify: 
• No 
THANK YOU VERY MUCH FOR COMPLETING THIS SURVEY! 
Your efforts will help protect the Khutzeymateen area in perpetuity. 
If you have any other comments about bear viewing in the Khutzeymateen, 
please do not hesitate to write them below. 
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Appendix V: Current Regulations in the K'tzim-a-deen Grizzly Bear Sanctuary 
1. Bear viewing is restricted to guided viewing. All visitors must receive an orientation at 
the ranger station. 
2. On the estuaries, group size is limited to ten people, with only one group at any estuary 
at one time. 
3. Access is limited to small motorboats or non-motorized boats. 
4. All bear viewing is to be conducted from the water. 
5. Only mildly habituated or tolerant bears are to be viewed. 
6. Groups should be no closer than 30 m to a bear. 
7. Viewing groups must attempt to stay out of view of bears to reduce impacts. Females 
with young should be avoided. 
8. No viewing group will follow a bear. 
9. Efforts should be made to confine viewing to several specific areas to reduce human 
impacts on non-tolerant bears. 
10. Overnight stays are permitted only on boats anchored at specific moorage sites. 
11. No firearms are permitted except by permits. 
(Government of BC, 1994) 
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